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Cast Iron That 
Bends Under Stress! 


DUCTILE IRON 


A new super-service line of pipe, tubing, casing, fittings and special 
castings has been developed by the American Cast Iron Pipe Company 
and designed to meet the special service requirements of high internal 
pressures, heavy external loads and extreme shock. This new line of 
products is produced of AMERICAN DUCTILE Iron. 

Another in a long list of AMERICAN “‘firsts,’? AMERICAN DUCTILE 
Iron products are the first of their type to be manufactured in com- 
mercial quantities in the United States. Already widely accepted, 
many thousands of feet of AMERICAN DUCTILE Iron pipe are now in 
service throughout the country. 

AMERICAN DUCTILE Iron offers the proven corrosion resistance of 
gray cast iron combined with ductile characteristic approaching those 
of steel. This combination assures long service life, extraordinary 
dependability and increased factors of safety for extreme service 
conditions. 


Get detailed information on AMERICAN DUCTILE Iron products, 
including grades, specifications, tests and representative materials 
produced of this unusual metal. Call or write the American Cast 
Iron Pipe Company sales office or representative nearest you. 


STRENGTH — Withstands internal pressures and 
external loads 


TOUGHNESS ~— Absorbs shock and stress 


DUCTILITY — Bends and twists under load . . . but 
doesn’t break 


LONG LIFE—Fxcellent corrosion resistance . . . 
confirmed by tests 
SALES OFFICES 
New York City + Dallas 
Chicago «+ Kansas City 
San Francisco « Denver 
Pittsburgh Orlando 
Minneapolis « Cleveland 
CAST IRON PIPE Co. 
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GAR-BRO CONCRETE BUCKETS 


ON MORE THAN 80% of all large dam projects, Gar-Bro’s big, 
heavy-duty concrete buckets have been used. Gar-Bro’s remote 
controlled, air-operated gates and the new power operated crane 
hooks have become essential on these projects. As an innova- 
tion, Gar-Bro concrete buckets on cableways have been guided 
and controlled by closed circuit television and short wave radio. 


GAR-BRO BUCKETS 
helped build these dams: 


Mauvoisin, Switzerland ¢ 
*Grand Dixcense, Switzerland 
¢ *Moiry, Switzerland ¢ Sari- 
yan, Turkey ¢ Tignes, France 
*Koyna, India *Karadj, 
Iran * Alcoa Dam, Canada ¢ 
Kitimat Project, Canada ¢ 
Japan Hydroelectric, Japan ¢ 
*Glen Canyon « *Long Sault 
¢ *Priest Rapids * Table Rock 
¢ Pine Flat ¢ *Ice Harbor ¢ 
*Rocky Reach Mt. Morris 
Garrison ¢ Belton * *Hartwell 
¢ Liberty Greenup Iriquois 
¢ Brownlee * Knoxon Rapids ¢ 
Allatoona Dam ¢ Canyon Ferry 
Dam Chief Joseph Dam ¢ The 
Dalles Dam * Detroit Dam ¢ 
Ft. Randal Dam * Harlan Dam 
Hungry Horse Dam Little- 
ton Dam ¢ Lookout Point Dam 
¢ McNary Dam ¢ Narrows 
Dam Sutherland Dam Trén- 
ton Dam ¢ Whittier Narrows 
Dam ¢ Wolf Creek Dam 


*Presently under construction— 
see Gar-Bro buckets in action. 


GAR-BRO MANUFACTURING CO., Los Angeles, California * Peoria, Illinois 
General Offices: 2415 East Washington Blvd., Los Angeles 21, California 


The world’s most complete line of 
AR > B Ap CONCRETE HANDLING 
EQUIPMENT 
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BORDEN MANUFACTURES EVERY TYPE FLOOR GRATING 


IN FERROUS AND NON-FERROUS METALS 


@ EASY TO INSTALL — engineered in conveniently sized units for easy installation. 


@ EXTRA STRONG — reinforced, designed with maximum safety factor. 


@ LIGHT WEIGHT — approximately 80% open, reduces dead weight, allows greater live load. 


@ SELF-CLEANING -— creates greater safety, economy of maintenance, no sweeping or washing 
required. 


BORDEN METAL PRODUCTS CO. 
Write for complete : Gentlemen: 
information on BORDEN I Please send me BORDEN Catalog 
All/Weld, Pressure Locked, and Riveted Floor 
Gratings in this FREE 8-page cotalog 
045 GREEN LANE Biizebeth 2-6410 ELIZABETH, | 
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installation 


recent increases 


Says Philip J. Holton, Jr. 


Chief Engineer 
Water Supply Board 
Providence, R.I. 


“Our records show that labor and material 
costs have increased 100% since 1946. Yet, 
in this same period of time, our installation 
costs have increased only 21%. The ease of 
handling and speed with which contractors 
can lay Transite Pipe enable us to take full 
advantage of modern equipment and 
methods. In this way, Transite has played 
a prominent part in helping us offset in- 


creased costs.” 


Transite Pressure Pipe 
helps you cut system costs 


3 ways: in design ...installation... operation! 


Today, in every part of the nation, municipal 
and consulting engineers choose Transite® Pres- 
sure Pipe. Ask why, and you find that economy 
is always among the Transite advantages they 
consider most important. For no pipe does so 
much to help keep your costs low in three 
different areas: 


1. Design. Transite lets you plan a system 
for maximum efficiency. For its high carrying 
capacity (flow coefficient, C=140) often lets you 


4 


specify pipe of smaller diameter. And because 
Transite’s smooth interior remains smooth, you 
never need to make costly allowances for future 
reduction in carrying capacity. 

2. Installation. Transite’s installation speed 
cuts time and labor costs substantially. Light 
in weight for so durable a pipe, it handles easily 


,. above and below ground. And its Ring-Tite 


Coupling assembles quickly, surely . . . giving 
you a tight seal at every coupling in the system. 
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savings have helped absorb 
labor and material costs...” 


Crews of Fanning and Doorley Construction Co. installing 8" line in Providence, R. I. 


3. Operation. Here’s where Transite really 

saves! For its maintained carrying capacity > Transite’s Ring-Tite Cou- 
keeps pumping costs low year after year. Its pling cut away to show how 
strength, durability and corrosion resistance cut Tubber rings are compressed 


and locked in place to form 
maintenance to a minimum, provide years of a tight yet flexible joint. 
trouble-free service. 


We'll be pleased to send you booklet TR-160A. Write Johns-Manville, CE Box 14, N.Y. 16, N.Y. 


JOHNS MANVILLE 


Let’s promote it—Let’s have it! 


PRODUCTS 
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Alcoa’s new aluminum beam guard rail for highways combines 
maximum safety with modern appearance and minimum 
upkeep. Fabrication from high-strength aluminum alloys 
assures increased energy absorptive capacity. 


Alclad aluminum provides permanent resistance to corrosion 
and means direct savings in maintenance costs. It resists 
the corrosive effects of road salts, industrial fumes and air- 
borne grit. No painting—on or after installation—is neces- 
sary. Initial cost, only slightly higher than ordinary guard 
rail, is rapidly equalized by the savings in painting and other 
maintenance. Alcoa® Beam Guard Rail is available with 
aluminum posts, too. 


Now is the time to get the full story on Alcoa Beam Guard 
Rail, Lighting Standards, Highway Signs, Overhead Struc- 
tures and Chain Link Fencing. To learn how they help 
stretch taxpayers’ highway dollars, call your nearest Alcoa 
sales office or write: Aluminum Company of America, 1913-B 
Alcoa Building, Pittsburgh 19, Pennsylvania. 


BRIDGE RAILINGS of Alcoa Aluminum deliver maxi- 
mum return for tax dollars, because first cost is last cost. 
Lightweight aluminum is easier to handle and faster to 
erect. Corrosion-resistant Alcoa alloys never need mainte- 
nance; they end painting costs that commonly run to a 
dollar per lineal foot per year. 


OVERHEAD SIGN STRUCTURES eliminate periodic 
maintenance and the accompanying traffic tie-ups when 
they’re built of Alcoa Aluminum. Tubular truss designs and 
single-chord spans meet any requirement and their light- 
ness permits faster erection with minimum man power and 
equipment. 


Guide to the Best 
in Aluminum Value 


ALCOA 


ALUMINUM | For Exciting Drama Watch “Alcoa Theatre,” 
Alternate Mondays, NBC-TV and 
“Alcoa Presents,” Every Tuesday, ABC-TV 
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A-M HI-HED:,» PIPE 
CUTS EXCAVATION COSTS 
DRASTICALLY! 


@ 18% narrower than equivalent round pipe, HI-HED 
Pipe cuts valuable inches from trench widths—can save 
contractors thousands of dollars in excavation costs. 


@ HI-HED saves customers the expense of removing 
or relocating utility lines. 


Existing water and gas mains limit trench ‘ 2 
width of Pontiac, Michigan storm sewer. @ Another bonus benefit—HI-HED pipe design means 


HI-HED provides greater capacity within higher velocities at low flow. 
a workable area. 


Aa AMERICAN-MARIETTA COMPANY 


CONCRETE PRODUCTS DIVISION 
GENERAL OFFICES: 
AMERICAN-MARIETTA BUILDING 
101 EAST ONTARIO STREET, CHICAGO 11, ILLINOIS, PHONE: WHITEHALL 4-5600 
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FRANKI FOUNDATIONS 


at World’s Most Modern Bakery 


164-Foot High Tower Section for Raw Materials Storage 


| 


and also 2-Story Laboratory Built on Franki Displacement 


This newest of 10 Nabisco bakeries 
and a major unit in a $180 million 
expansion and modernization pro- 
gram was designed and its construc- 
tion supervised by the Company’s 
own engineering department. 

When borings for the tower section 
at the north end of the plant showed 
granular subsoil, Nabisco engineers 
recognized that displacement caissons 
with expanded base footings would 
provide a solid and most economical 
foundation. The tower is primarily 
for storage of 75 carloads of raw 
materials with mixing departments in 
the lower area. 


After Franki engineers completed 
additional soil tests, two rigs installed 
407 Franki Displacement Caissons at 
depths averaging 20 feet below 


Caissons Bearing in Granular Subsoil. 


grade, at a rate of better than 6 per 
day per rig during 36 driving days 
of cold December and January 
weather. Groups of caissons carry 
column loads as high as 940 tons. 


Later, Franki engineers were called 
in again, this time for the foundations 
for an adjoining two-story Research 
and Development Laboratory at the 
south end of the four-block long 
bakery. A single rig installed 130 
Franki Displacement Caissons in 20 
driving days at average driven depths 
of 21 feet. 


These two Nabisco installations, like 
other Franki work, were quoted on a 
lump sum basis without qualification 
or payment for excess footage. All 
work was guaranteed. 


Consult Franki engineers on your foundation problems. 


FRANKI FOUNDATION COMPANY 


Displacement Caissons + Pressure Injected Footings + Tube Piles - Underpinning + Soil Investigations 


103 Park Avenue 
NEW YORK 17, N. Y. 
MUrray Hill 5-8916 
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114 South Warren Street 
SYRACUSE 2, N. Y. 
HArrison 2-0478 
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Statler Building 
BOSTON 16, MASS. 
HAncock 6-0010 


bag 


for Biscuits and Crackers 


$15 million plant of National Biscuit Company 
on 40-acre site at Fair Lawn, N. J., 12 miles 
from George Washington Bridge. 


GENERAL CONTRACTOR: Walter Kidde 
Constructors, Inc., New York, N. Y. 


FOUNDATION CONTRACTOR: Franki 
Foundation Company, New York, N. Y. 


Advantages of Franki Methods — 


A Franki Displacement Caisson, with its sur- 
rounding compacted earth mass, exploits the 
maximum bearing capacity of the soil. 

Every Franki pressure-injected-type footi 


of “dry’’* concrete is “forged” with 140, 


foot-pound blows of a falling ram, a force — 
many times greater than the blow of a 
steam or pneumatic hammer. 
As a result, the advantages are: 
1. High unit load capacity due to expanded — 
base made in granular soil. 
2. Economy because fewer Franki caissons — 
of shorter length are required. A 


3. Volume of reinforced concrete caps is 
reduced to a minimum with corresponding — 
savings in cap excavation, sheeting, rein- 
forcing, forms and backfill. 


4. Concreting of shaft can be made at any 
cutoff elevation below grade. Instaliation — 
can be made in advance of general exca- é 
vation with resulting — in sheeting, 
bracing and maintenance. Depending on — 
water table elevation, economies in pump- — 
ing costs may also result. 


*“Dry” concrete is defined as zero slump con- ° 
crete usin 3% of 
cement. 
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Another major bridge joins the growing list of bridges large and small built for lasting economy with bearing plates of Lukens stainless-clad steel. 


In The New Rappahannock River Bridge 


LUKENS CLAD STEEL BEARING PLATES 
SAFEGUARD SOUND ENGINEERING 


Bridge bearing plates of Lukens stainless-clad steel provide 
the corrosion protection of stainless— economically. Mainte- 
nance costs are reduced to a minimum. The free movement 
so essential to bridge safety is assured. In addition to the 
Rappahannock, other major bridges employing Lukens bear- 
ing plates include the Walt Whitman Bridge, the Greater 
New Orleans Mississippi River Bridge, and the Throgs Neck 
Bridge now being built. 


To meet varying design demands, particularly with regard 
to strength, there are two types of Lukens clad steel bearing 
plates. The standard type provides a minimum yield strength 
of 30,000 psi. A higher strength plate —incorporating A-302, 
Grade B backing steel for use in larger bridges—will meet a 
50,000 psi. minimum yield strength requirement. And all 
bearing plates can be supplied flattened and machined on 
both sides to within .010 inch of dead flat. 


For details, write—Manager, 
Marketing Service, 164 Lukens f 
Building, Lukens Steel Com- 

pany, Coatesville, Pa. Ask for 

special bulletin 180. 


LUKENS clad steel is a 
solid plate—one surface cor- 
rosion-resistant metal perma- 
nently bonded over all to ar 
economical backing steel. 
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Why waste time 
greasing track 
any 


your tractors... 
| when you can have 


Permanent Lubri 


4 E RI | ED 


i for truck wheels, front idlers and 


Allis-Chalmers cra 


Now... Allis-Chalmers announces PERMA-SAFE lubrication for 
all models in its crawler tractor line... climaxing more than 
20 years of constant research and on-the-job experience with 
Positive Seal, tapered roller bearing design. Now you can for- 
get about track-level greasing...convert that lost time to profit 
time. Allis-Chalmers, pioneer of extended lube intervals, lets 
you take this big step ahead with complete confidence. 


See your nearby Allis-Chalmers dealer for the full story now. Allis-Chalmers Construction 
Machinery Division, Milwaukee 1, Wisconsin. 


power for a growing world 


11 


move ahead with 
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WHEN WATER MEANT DRUDGERY! The water our 
ancestors used was as difficult to come by as 
it was doubtful in quality. 


TODAY’S HOUSEKEEPER, served by a 
modern American water system, finds 
the water she needs—clean pure water— 
at her fingertips. 


FOR WATER, SEWERAGE AND 
U. S. PIPE AND FOUNDRY COMPANY 
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but better than ever today! . 


Modern technology pilus mine-to-line control 
insures top quality of U.S.Cast Iron Pipe 


Our water today is made so universally pure and wholesome no 
American ever doubts its quality. 


This is a tribute to the forward-looking water officials who plan and 
administer the nation’s water systems...and their suppliers. 


For example, U.S. Pipe controls every step from mining to shipping 
...uses every possible quality check to make sure its 
product measures up to the heavy responsibility placed on it. 


This close and painstaking supervision insures the unvarying high 
quality and dependability of U.S. Pipe— both indispensable to a 
product that plays so big a part in protecting the nation’s health. 


pecimens 


GOOD PIPE BEGINS HERE... At one of PIPE TAKES SHAPE... Molten iron in TESTING STRENGTH... Pipe s 


Pipe’s mines near Birming- this rapidly rotating mold assumes are periodically subjected to more 
its form as pipe-one of many manu- brutal treatment in laboratory than 


ham, where high grade coking coal, 
essential to quality, is mined. 


® 
INDUSTRIAL SERVICE 


Birmingham 2, Ala. A wholly integrated producer from mines and blast furnaces to finished pipe. 


facturing steps. they will receive in normal service. 
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LONGEST PRESTRESSED 


CONCRETE SPAN IN U.S.— 


BUILT WITH 
LEHIGH CEMENT 


Engineers: Corps of Engineers, U. S. Army, Washington District 

An extensive false-work system carried formwork for this record 
single span hollow box girder. Huge 700-ton concrete counter- 
General Contractor : James McHugh Construction Co., Chicago, Ill. weights, which balance the dead load of the bridge, are housed in 


Architects-Engineers: Black and Veatch, Kansas City, Mo. 


Sub-Contractor For Prestressing : Prestressing, Incorporated, San Antonio, Texas the two station buildings. 


This beautiful single span bridge is only 7’ deep at center and 12’ 
deep at the ends. The roadway on the bridge is 16’ wide. Future 


e Arching 216’ across the C. & O. canal paralleling the plans call for a dual-lane highway running along the C. & O. canal. 


Potomac River at Little Falls, Md., this cast-in-place, 
post-tensioned Washington Aqueduct bridge joins a 
riverside pumping station with an electrical sub-station 
and forms part of the new $6 million water supply project 
for Washington, D. C. 


With Lehigh Cement used throughout, the prestressed 
concrete span supplants the 160’ center span of the 
Walnut Lane Bridge in Philadelphia (another “‘all-Lehigh 
Cement” project) as the longest in the country. 


Once again, in a record-breaking job demanding the best 
in men and materials, Lehigh Cement has proved its value. 


the entire project which includes the bridge, buildings, a dam and 


ALLENTOWN, PA. an outlet tunnel. 
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! turns the ke on construction of 


Convair Supersonic Wind Tunnel 


Mach 5 Facility ee 
Completed in Record Time 


CB&I specialists, working in cooperation with Flui 
Dyne Engineering Corporation, handled the engineer- 
ing, fabrication and assembly of this country’s first 
“‘turn-key”’ supersonic wind tunnel. Built for Convair 
Division of General Dynamics Corporation, the inter- 
mittent blow-down type tunnel is capable of simulating 
speeds that range from Mach 0.5 to 5 (five times the 
speed of sound). 

This $3,500,000 project for Convair is one of several 
supersonic test facilities in which the coordinated 
facilities of CB&I are playing a major role. These 
same engineering, fabrication and erection services can 
provide you with the benefits of one source craftsman- 
ship in steel—with which CB&I has served industry, 
science and government for almost seven decades. 
Write our nearest office for a copy of the Convair Story. 


E62CB 


r GIN Chicago Bridge & Iron Company 


Atlanta Birmingham Boston Chicago Cleveland » Detroit Houston Kansas City (Mo.) 
New Orleans « New York © Philadelphia » Pittsburgh * Salt Lake City 
San Francisco * Seattle * South Pasadena « Tulsa 
Plants in Birmingham * Chicago « Salt Lake City * Greenville, Pa. » New Castle, Delaware 
SUBSIDIARIES: 
Horton Steel Works Limited, Toronto; Chicago Bridge & Iron Company Ltd., Caracas; 
Chicago Bridge Limited, London; Chicago Bridge Construcoes Ltda., Rio de Janeiro 
REPRESENTATIVES AND LICENSEES: 
Australia, Cuba, England, France, Germany, Italy, Japan, Netherlands, Scotland 


4. F-106 A Delta Dart, supersonic all-weather 
interceptor being manufactured by Convair for 
the United States Air Force. 


2. Sketch shows major components of CB&l-built 3,7/ 
MPH wind tunnel at Convair plant, San Diego, California. 


3B. Six CB&l-built tanks store air at 600-psi for inter- 
mittent blow-down type tunnel. 


4. Tunnel “throat” or nozzle is comprised of flexible 
plates to generate flow from Mach 1.6 to 5—was precision 
assembled to few thousandth of an inch accuracy. 
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CATERPILLAR’S 
PROJECT 
PAYDIRT 


The new Caterpillar D8 Series H Tractor is ready now 
to increase its lead as undisputed king of its size class. 
A major achievement in Caterpillar’s all-out research 
program, “Project Paydirt” (see box), the new D8 has 
been proved through a rigorous field testing program. 
This D8 is new in design, appearance and perform- 
ance. It is bigger, more powerful. It incorporates new 
engineering advances. It is easier to operate. 


HORSEPOWER INCREASED 18%. The 
horsepower of the new D8 is up from 
191 to 225 at the flywheel, from 155 to 
180 at the drawbar. In addition, en- 
gine torque rise now is 20%, an in- 
crease of one-third. Over-all engine 
performance has been greatly improved 
by the addition of a turbocharger. 


SIZE INCREASED. To make effective use 
of the new horsepower, over-all weight 
of the tractor has been increased 4,400 
Ib. to a total of 47,000 Ib. At the same 
time the gauge has been increased to 
84 inches, track on ground lengthened 
to 114 inches, square inches of contact 
increased to 5,505. 


Now—what can it do for you? Here’s the answer: 
The D8 has been thoroughly field tested on actual 


jobs. Several of the big new tractors have been at work 
constantly in every kind of material. Out of the statis- 
tics developed, both pushloading and bulldozing pro- 


duction figures are up. 


This means that you can move dirt faster and cheaper 


than ever before with a tractor in this size class. You 


LIFETIME LUBRICATED ROLLERS AND 
IDLERS. That's right—lifetime! In a 


major research breakthrough, Caterpillar 
has achieved track and carrier rollers 
and idiers that never require further 
lubrication until rebuilding. And service 
life is hundreds of hours longer than 
with ordinary rollers. 


NEW, STRONGER, HEAVIER UNDERCAR- 
RIAGE. Every component, such as 
frames, links, braces, pins, bushings, 
shoes, has been made stronger by the 
use of improved materials and heat 
treat processes to provide longer life. 
And ground clearance has been in- 
creased 50% to almost 20 inches. 


ey PROJECT PAYDIRT pays off for you . 
PUSHLOADING: PRODUCTION UP 


get higher production, bigger profits—yet the new D8 
is actually more economical to own and operate! 

But find out for yourself. Get the full story from 
your Caterpillar Dealer, all the eye-opening facts and 
figures that can only be touched on briefly here. Then 
see this great new machine at work on your operation 
as soon as possible. You can’t afford not to! 

Caterpillar Tractor Co., Peoria, Illinois, U. S. A. 


DRY-TYPE AIR CLEANER. Here’s still 
another major Caterpillar research de- 
velopment on the new D8—the new dry- 
type cleaner which removes 99.8% of 
dirt in the intake air, even under severe 
operating conditions. The new cleaner 
can be serviced in 5 minutes, costs a 
good deal less to use. 


SUPERIOR OPERATION. Operator visibil- 
ity is excellent because of higher deck 
and changed seat position. Console-type 
controls make operator’s job easier. 
And on torque converter models, stand- 
ard foot-operated decelerator can over- 
ride hand throttie—free operator's 
hands for other controls. 


CATERPILLAR 


Caterpillar and Cat are Registered Trademarks of Caterpillar Tractor Co. 


TWO MORE IMPORTANT 
OPERATOR CONVENIENCES 


HIGHER SPEED. Completely new, long-life, direct drive transmission 
provides six speeds forward and six reverse. High speed has been 
increased to 6.3 MPH forward, 6.4 reverse to reduce cycle time. 
Operator can shift from any forward gear into a similar reverse 
gear (or vice versa) by simply moving the forward-reverse lever. 


DEPENDABLE OIL CLUTCH. By contractor and operator demands, 
the virtually service-free, easy-to-operate oil clutch has been 
retained in the new D8. Another important Caterpillar exclusive. 


PROJECT PAYDIRT: Caterpiliar’s multi- 
million-dollar research program—to meet the 
coming challenge of the greatest construction 
era in history with the highest production earth- 
moving machines ever developed. 


CATERPILLAR'S 


PROJECT 


PAYDIRT 


BULEDOZING: PRODUCTION UP 
= 
; 


STAY ON SCHEDULE WITH Reinforced Concrete 


Although the national roadbuilding program is in high gear, 
there are still many rivers to bridge . . . many freeway inter- 
changes to build. Reinforced concrete is playing a major role 
in this vast construction undertaking. Reports from many 
important projects, suchas the Sunset Boulevard Interchange 
on the San Diego Freeway in Los Angeles, indicate that more 
and more highway engineers find they can count on their 
bridge and separation structures being “completed on time” 
when they design for reinforced concrete. 


Concrete Reinforcing Steel Institute 


38 South Dearborn Street iam Chicago 3, Illinois 
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Hayward: P.O. Box 630—JEfferson 7-2072 
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Phoenix: 2025 South 7th St.—ALpine 2-1413 
Portland: 518 N.E. Columbia Bivd.—BUtler 5-2531 
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J. K. Gannett, a specialist in the in- 
dustrial and commercial building field, 
retired January 1, after forty-three years 
with the Austin Company of Cleveland, 
Ohio, and fifteen as 
its vice president in 
charge of all engi- 
neering and research. 
Mr. Gannett is cred- 
ited with many im- 
portant “firsts.” Dur- 
ing World War II he 
established Austin’s 
Special Devices Divi- 
sion to develop spec- 
ial electronic and op- 
tical devices for the 
U. S. Navy Bureau of Aeronautics, and 
more recently, he launched the company 
on a pioneer inquiry into the use of pre- 
stressed concrete beams in building con- 
struction. 


Theodore Leba, Jr., announces the re- 
moval of his office to 1710 Connecticut 
Avenue, N.W., Washington 9, D.C. Mr. 
Leba, who specializes in structural engi- 
neering, was formerly with the Wash- 
ington branch of the National Concrete 
Masonry Association. 


J. K. Gannett 


A. Warren Simonds is retiring as head 
of the Foundations and Structural Be- 
havior Section of the Bureau of Reclama- 
tion in Denver, after more than 31 years 
of service. Internationally recognized as 
an authority on foundations and grouting 
and author of numerous technical papers 
in the field, Mr. Simonds has served as 
an engineering advisor to various foreign 
governments. 


Merrill C. Lorenz is the newly ap- 
pointed director of public works of Ven- 
tura County, Calif. Mr. Lorenz has been 
director of the Processes Division of the 
U. S. Naval Civil Engineering Labora- 
tory at Port Hueneme, Calif., for the 
past eight years. For a number of years 
he had his own consulting and contract- 
ing firm in Iowa. 


Henry J. Miles has joined the staff of 
the University of Arizona as professor 
of civil engineering in charge of hydrau- 
lics and fluid mechanics. Until recently 
Dr. Miles was supervising engineer with 
International Engineering Company, 
San Francisco, Calif. He has taught at 
the University of Florida, the University 
of Southern California, and the A. & M. 
College of Texas. 


Charles G. Hoerner, who is retiring as 
division engineer for the Board of Water 
Supply of the City of New York, was 
guest of honor at a recent testimonial 
dinner at the Hotel 
Lenape, Liberty, N.Y. 
Mr. Hoerner began 
his professional ca- 
reer shortly after 
graduation from 
Cooper Union in 1909 
and has served the 
City in various engi- 
neering capacities con- 
tinuously since then. 
During that tenure 
his duties have been 
directly concerned with the construction 
of nearly all the large dams, tunnels, and 
appurtenant structures of the city’s vast 
upstate water supply systems. He will 
continue to reside in Ellenville, N. Y. 


Robert Edmund Bald, former assistant 
chief engineer in the engineering depart- 
ment of the Lock Joint Pipe Company, 
of East Orange, N. J., has been named 
chief engineer of the Company. Mr. Bald 
joined the Lock Joint Pipe Company 
over ten years ago as a draftsman. 


C. G. Hoerner 


Directly Readable Flow Charts 


Obtain graphic records of liquid flow directly readable in million 
gallons per day or gallons per minute over various sizes of 


Parshall flumes. The same recorder can also be used with charts 


reading in feet and hundredths to record 
head or surface fluctuations in lakes, 
streams, wells. Write for free Bulletin 24. 


invaluable for your reference file 
124 pages of technical data on 
tables a conversion tab! 


(No COD’s. 


HYDROGRAPHIC DATA BOOK 


recorder 
installations, plus a wealth of hydraulic 
$1 copy. 


the world. 


The planning and efficient operation 
of any project which involves measurements of flowing 
liquids is based on flow data which can be obtained 
with STEVENS Recorders. These instruments are at 
work compiling data on hydroelectric and flood control 
projects and in water works, sewage disposal plants, 
irrigation and industrial installations in all parts of 


Experienced t 


4445 N. E. GLISAN STREET 


al staff available to supply product 
information for liquid measurement installations. Write, 


giving description of project and scope of data desired. 


LEUPOLD & STEVENS INSTRUMENTS, INC. 


PORTLAND 13, OREGON 
specialists in hydrologic instruments for over half a century 
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tenure 


H. E. Hedger 


Burdette K. Beebe has 
Spofford & Thorndike, 


offices at Phoenix, Ariz. 
will serve_ the western 


express highways, 


plants, water supply and 
age, and incinerators. 


as associates: Wesley La 


Travers, junior engineer. 


Vincent J. Vitagliano, 


College, Riverdale, N. 
awarded a $4,600 plus 


For 
years 


L. A. Robb 


Harold E. Hedger retired in January 
after twenty years as chief engineer of 
the Los Angeles 
County Flood Control 
District. 


During his 
as chief engi- 


neer, Colonel Hedger 
supervised a 
control and water con- 
servation program 
that has engendered 
international interest. 
In 1957 he served as 
a special consultant 
for the U. S. Govern- 
ment to the Ministry of Irrigation and 
Power of India. Colonel Hedger has been 
succeeded by Markham E. Salsbury, his 
senior aide for many years. 


flood 


been made vice 


president and resident manager of Fay, 


Inc., engineers 


of Boston, Mass., in an expansion of 
the firm’s activities. Mr. Beebe, a director 
of the firm, will be in charge of its new 


The new office 
United States, 


Mexico, and Central America on engi- 
neering for military facilities, airports, 
bridges, 
plants, port and terminal works, power 


industrial 


sewerage, drain- 


Edwards and Kelcey, engineers and 
consultants, announce that the following 
members of their Newark, N. J., and 
Boston, Mass., offices have been admitted 


Baugh, highway 


engineer; William J. Mulder, Jr., assistant 
to the chief engineer; Norman Charles 
Possiel, office engineer; Nicholas M. Sette- 
ducato, project engineer; and Warren 


assistant profes- 


sor of civil engineering at Manhattan 


Y., has been 
tuition Science- 


Faculty Fellowship by the National Sci- 
ence Foundation. The award will allow 
Professor Vitagliano to complete 
studies for a doctorate in civil engineer- 
ing at New York University. A graduate 
of Manhattan College with a master of 
science degree from Virginia Polytechnic 
Institute, he has been a member of Man- 
hattan’s faculty for five years. 


his 


Lester A. Robb has accepted an ap- 
pointment as water resources planning 
engineer with the In- 
ternational 
tion Administration in 
Phnom Penh, Cam- 
bodia. Mr. Robb, 
formerly with the U. 
S. Bureau of Recla- 
mation, has previous- 
ly served with the ICA 
in Beirut, 


Lebanon. 
the past two 
he has been in 


charge of the Bu- 


reau’s Hydrology and 


Flood Control 


Branch in Carson City, Nev. 
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William H. Mitchell has transferred 
from his position as chief construction 
management engineer with the USAF 
Installations representative, New Eng- 
land Region, to the new position as chief 
regional engineer with the U. S. Post 
Office Department, Boston, Mass. He 
will have responsibility for the engineer- 
ing program which includes research, 
construction, management analysis, 
mechanization and automation of postal 
installations and technical guidance on 
manpower utilization in the New Eng- 
land Region. Mr. Mitchell is chairman 
of the Society’s 1960 Annual Convention 
to be held in Boston. 


George Allen Young, associate profes- 
sor of civil engineering at the University 
of Illinois, has accepted a position as 
chief of the Civil Engineering Section, 
Air Force Ballistic Missile Division, at 
Ingleside, Calif. Professor Young will 
serve as the chief consulting civil and 
architectural engineer of a developmen- 
tal group that will provide the design 
criteria for private consulting engineer- 
ing firms to follow, will recommend the 
private consulting firms to do the de- 
signs, and will finally approve the designs 
prepared by them. 


(Continued on page 22) 


PATTERNS 


taking shape today throughout the world. 


structures employing prestressed concrete. 


stressing equipment—provided by Prescon. 


minimum material usage. 
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Tomorrow's patterns for gracefully functional structures, 
combining great strength with a minimum of mass, are 


Their design and construction characteristics are made 
possible, in large part, through widespread developments 
in concrete prestressing techniques and methods. 


The Prescon System of post-tensioning is proving its 
worth in buildings, bridges, reservoirs and in many other 


FOR THE CONTRACTOR it means tendons delivered to 
the job site, completely assembled, clearly identified and 
ready for the forms; a Prescon representative to instruct 
his men in placing and stressing the tendons, using 


FOR THE ARCHITECT AND CONSULTING ENGINEER it means 
assistance with design and engineering when needed; and 
assurance that Prescon can be specified with confidence. 


FOR THE OWNER it means graceful, functional construc- 
tion with maximum space utilization, and long spans with 


THE PRESCON CORPORATION 


General Offices and Southwestern Division: 


Write for new folder giving complete, 
detailed information including 
amples of structures using The 
Prescon System. 


P. 0. Box 4186 ¢ TUlip 2-6571 «© Corpus Christi, Texas 
ATLANTA CHICAGO DENVER LOS ANGELES 
North Deeatur, Ga. Bishop 2-1479 Englewood, Colo. Gardena, Calif. 
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SANDHOG 
EQUIPMENT 


Design and construction of Mayo Shields and 

other Equipment are backed by over 25 

years of job-tested experience throughout the 
4. 

FREE BULLETIN No. 28 shows installations of 

Mayo shields, cylindrical air locks, lock doors, 


medical locks and tunnel ears. Send for your 
free copy 


SPECIAL EQUIPMENT DEVELOPED 
FOR SPECIAL PROBLEMS 


\ TUNNEL AND MINE \ 


EQUIPMENT \ 
LANCASTER, PENNA. N 


PUMPING 
PROBLEM? 


Predrain with a 


MORETRENCH 
WELLPOINT SYSTEM 


MORETRENCH CORPORATION 


NEWS OF ENGINEERS 
(Continued from page 21) 


Mason G. Lockwood, Past-President of 
ASCE, has been elected president of the 
Houston Chamber of Commerce for 1959. 
Mr. Lockwood, a partner in the Houston 
consulting engineering firm of Lockwood, 
Andrews & Newnam, was honored at a 
luncheon meeting of the 1959 directors 
in the Houston Club preceding the 118th 
annual meeting of the Chamber. 


Jack R. Barnes, engineer-geologist, an- 
nounces a change of address for the J. R. 
Barnes Engineering Company. The new 
offices are located at 9115 Barnet Road, 
Austin, Tex., while the new mailing ad- 
dress is Box 9222, Austin 17, Tex. 


Lewis A. Young has been appointed 
secretary-manager of the Southern Clay 
_— Institute at its new offices at 1401 

Peachtree Street, N. 
E. Atlanta, Ga. The 
Institute plans to ex- 
pand its programs to 
include _ educational, 
experimental, and re- 
search activities. Mr. 
Lewis was formerly 
officer-in-charge of the 
U. 8. Public Health 
Service’s Southeast 
Lewis A. Young Drainage Basins Of- 
fice in Atlanta. He has 
recently been elected vice president of 
the ASCE’s Georgia Section. 


James H. Le Van has been relieved 
from duty as sanitary engineer director 
for the Health Research Facilities 
Branch, National Institutes of Health, 
U.S. Public Health Service, and detailed 
to the U. S. Coast Guard as chief sani- 
tary engineer officer with headquarters 
in Washington, D. C. 


Harold A. Fidler, former manager of 
the Atomic Energy Commission’s San 
Francisco Operations Office at Oakland, 
Calif., has been appointed assistant to 
the director of the Ernest O. Lawrence 
Radiation Laboratory, University of 
California, Berkeley. Dr. Fidler’s associa- 
tion with the U. S. atomic energy pro- 
gram began in 1942 when he was given 
responsibility for the initial phases of re- 
search and development on the atomic 
bomb at the University of California. 


Cecil H. Wells, Jr., consulting struc- 
tural design engineer, has opened new 
offices at 2006 Pioneer 
Court, San Mateo, 
Calif. Mr. Wells lec- 
tures on structural en- 
gineering at Stan- 
ford University and 
Menlo College in 
California. He is also 
active in civic affairs 
as chairman of the 
San Mateo Planning 
Commission and vice 
president of the Tri- 
County Planning Council which serves 
San Francisco, San Mateo, and Santa 
Clara. 


C. H. Wells. Ir. 
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James M. Hastings was recently made 
a partner in the consulting firm of 
Ketchum & Konkel, of Denver, Colo. 
The name of the firm 
will be changed to 
Ketchum, Konkel & 
Hastings. Mr. Hast- 
ings, who has been an 
associate in the firm 
since 1955, is a Lieu- 
tenant Commander in 
the Civil Engineer 
Corps of the Naval 
Reserve. Before join- 
ing Ketchum & Kon- 
kel he was structural 
engineer with Stearns-Roger Manufac- 
turing Company, at Denver, for several 
years. 


James Hastings 


Leo Louis, Jr., vice president and gen- 
eral manager of the Gary-Hobart Cor- 
poration, of Gary, Ind., has been ap- 
pointed to the National Defense Execu- 
tive Reserve of the U. S. Department of 
Commerce’s Business and Defense Serv- 
ices Administration. In this capacity Mr. 
Louis will be called on to staff the oper- 
ation of an emergency production agency 
both at regional and national headquar- 
ters in event of hostilities involving this 
country. 


Walter Schielke, former assistant to 
the vice president of the American 
Bridge Division, of U. S. Steel, at Hous- 
ton, Tex., was recently made Southern 
area regional manager. Mr. Schielke will 
continue in the company’s Houston of- 
fices. 


Wright Hiatt, retired Colonel, Corps of 
Engineers, is a recent appointee to the 
an of managing engineer for the Atlan- 

tic-Gulf Division of 
the Asphalt Institute, 
with headquarters in 

a College Park, Md. 

% He will direct the In- 

stitute’s engineering 

activities in twenty 

<r coastal and southern 

. states, ranging from 

ft Maine to Louisiana. 

Colonel Hiatt joins 

Wright Hiatt the Asphalt Institute’s 

field engineering staff 

from the New York consulting firm of 

Tippetts - Abbett - McCarthy - Stratton, 

where he has served as project engineer 

since his retirement from the military 
service in 1957. 


Whitney C. Huntington ziud Nathan W. 
Dougherty, Honorary Members of ASCE, 
are members of a team of experts in 
engineering teaching named by the 
American Society for Engineering Edu- 
cation to study plans for a new engi- 
neering school at Kanpur, India. The 
team is touring India for six weeks at 
the request of the Indian Ministry of 
Scientific Research and Cultural Affairs 
and the U. S. International Cooperation 
Administration, They are visiting ex- 
isting universities, colleges, and indus- 
trial plants in an attempt to evaluate 
tentative plans for the proposed new 
institute. Professor Huntington is pro- 
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fessor emeritus of civil engineering at 
the University of Illinois, and Profes- 
sor Dougherty recently retired as dean 
of the College of Engineering at the 
University of Tennessee. Dean Dough- 
erty is deputy director of the mission. 


Charles I. Mansur has joined Luhr 
Bros., Inc., of Columbia, IIl., as chief 
engineer. Mr. Mansur was most recently 
vice president and chief engineer with 
the Independent Wellpoint Corporation 
of Baton Rouge, La. 


Andrew C. Paton is a new partner in 
the firm of Metcalf & Eddy, engineers 
of Boston, Mass. In 
1942 he joined Met- 
calf & Eddy as sen- 
ior engineer on air 
base projects in North 
and South Carolina, 
leaving for wartime 
service as a lieutenant 
in the 84th Naval 
Construction Battal- 

ion serving in the 

: Southwest Pacific. In 
A. C. Paton 1951 he rejoined Met- 
calf & Eddy, where he has recently been 
director of operations in the Boston 
Office. 


James H. Jiranek has been assigned as 
a sales representative to the Allentown, 
Pa., district of Allis-Chalmers Industries 
Group. A civil engineering graduate of 
Princeton University, Mr. Jiranek re- 
cently completed Allis-Chalmers’ train- 
ing course for graduate engineers. 


David M. Greer, consulting soils and 
foundation engineer, and President of 
Greer Engineering Associates, Inc., of 
Montclair, N. J., announces the merger 
of his business with 
that of Woodward, 
Clyde, Sherard, and 
Associates of Oak- 
land and San Diego, 
Calif.; Denver, Colo.; 
Kansas City, Mo.; 
and Omaha, Nebr. 
Mr. Greer will con- 
tinue in charge of the 

Montclair office, 
Greer which will operate 

under the name of 
Greer Engineering Associates, Inc., a Di- 
vision of Woodward, Clyde, Sherard, 
and Associates. 


Charles M. Noble has resigned as Ohio 
director of highways to return to his 
home in Princeton, N. J. He will under- 
take consulting work on an advisory 
basis. Mr. Noble was chief engineer of 
the New Jersey Turnpike Authority at 
the time of his appointment to the Ohio 
highway post in January 1957. 


Stanley E. Sporseen is joining North 
Pacific Consultants, a Portland, Ore. and 
Anchorage, Alaska, engineering firm, in 
a key position. He is one of the first ap- 
pointees in an expansion program the 
firm has initiated. Mr. Sporseen was for- 
merly head of the Project Planning 
Section of the Portland district of the 
Corps of Engineers. 


(Continued on page 116) 
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Garage ramp of Pacific Telephone & Telegraph office, 
Oakland, Calif. Ira Beals, architect; Pregnoff and 
Mather, engineers; R. F. Royden, contractor. 


Form voids in concrete slabs 
with low-cost SONOCO 


SONOVOID) TUBES 


Weight became a problem in the design of this concrete garage ramp. 
To provide required structural rigidity, the warped slab had to be 
extra thick in depth . . . extra weight was reduced by planning a 
voided slab system. 


Using low-cost 12” O.D. Sonovor Fibre Tubes to form voids, the 
dead weight of low-working concrete was eliminated, with slab 
strength and rigidity maintained. 


SonovoiD Fibre Tubes are specifically designed for use in bridge 
decks, floor and roof slabs, and in concrete piles. For precast, pre- 
stressed units or members cast in place. The voided slab system means 
savings in concrete and reinforcing steel. 


Sonoco Fibre Tubes are available in sizes from 2.25” to 36.9” O.D. 
Order in specified lengths or standard 18’ lengths. Can be sawed to 
your requirements on the job. End closures available. 


Write for complete technical information and prices. 
See our catalog in Sweet's 


SONOCO 
Construction Products 


3649 SONOCO PRODUCTS COMPANY. 


HARTSVILLE, S.C. 
© LA PUENTE, CALIF. 
MONTCLAIR, N. J. 
AKRON, INDIANA 
LONGVIEW, TEXAS 
@ ATLANTA, GA. 

© BRANTFORD, ONT. 
MEXICO, D.F. 


| Voids Reduce Weight | 
and Maintain Rigidity 
ae 
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New Campaign 


Digest Dramatizes 


CIVIL ENGINEERING + 


Offers Informative Booklet 
for Step-by-Step Action at the Local Level 


Here’s help for consulting engineers and everyone 
else directly concerned with the supply, treatment 
and distribution of water—help that will acquaint 
the general public and community leaders with the 
vital importance of this growing problem. 

On the opposite page you see the first in a series of 
advertisements, this one appearing in February 
Reader’s Digest. Placed by the Cast Iron Pipe Re- 
search Association, these striking advertisements 
point out to Mr. and Mrs. America how much we 
depend on a good water system and why we can no 
longer take it for granted. 

Similar advertising will appear regularly this year 
in U. S. News & World Report, Nation’s Business, 
Better Homes & Gardens, American Home and Sunset 
magazines to carry this public service message to 
millions of community leaders and homeowners. 


Free Local Plan-of-Action Booklet 


These ads offer a free booklet telling about the water 
problem. It shows how responsible citizens can ac- 
quaint themselves with the needs of their community. 
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Water Problem 


Cast Iron Pipe Research Association promotes better understanding 


of water supply and distribution problems 


CAST IRON PIPE 


It also gives a step-by-step outline of action, telling 
how they can help their officials extend and improve 
the local water system through more adequate rate 
structures or financing. 

We'll be happy to send you a free copy of this new 
booklet. Write to Thos. F. Wolfe, Managing Director, 
Cast Iron Pipe Research Association, 3440 Pruden- 
tial Plaza, Chicago 1, IIl. 


THREE REASONS WHY CAST IRON PIPE IS 
AMERICA'S GREATEST WATER CARRIER: 


1. More miles of underground cast iron water 
mains are now in use than of all other kinds of 
pipe combined. 


2. More miles of cast iron water mains are now 
being purchased and laid than of any other kind 
of pipe. 

3. Impartial surveys prove that today's water 
utility officials and consulting engineers prefer 
cast iron pipe for underground water distribu- 
tion by an overwhelming majority. 
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The Gurley Engineers Level 


VARIABLE POWER EYEPIECE 
Permits adjustment of magnifi- 
cation when illumination changes 


NON-METALLIC 
EYEPIECE CAP 
(for comfort in 
extreme weather) 


HAZE FILTER—_ 
Improved image Diy, 
contrast under 


nearly all light 


conditions 


LEVEL ADJUSTING NUTS—Positive 
opposing nuts hold adjustment 


TANGENT SCREW opposed by leaf- 
type spring; smooth, continuous operation 


NON-METALLIC HEADS for leveling, 
tangent, clamp and pinion screws (for 
in extreme 


LONG TAPERED CENTERS—accurately 
fitted; free movement at all temperatures 


Wye or Dumpy Types 


COVERED GLASS RETICLE— 
Cross lines on glass. Covered 
for protection and easy cleaning 


LEVEL VIAL—Finely-ground, 
sensitive, uniform in movement 


SUPERIOR OPTICS—Made in 
Gurley's optical department to 
precise standards; coated for 
greater light transmission 


STURDY CONSTRUCTION 
giving protection—and rigidity 
to maintain adjustment over a 
long period 


PATENTED ENCLOSED 
LEVELING SCREWS— 
Replaceable unit, screw and 
bushing 


STANDARD 31 in.-8 thread 
base plate and tripod head 


EXTRA RIGID TRIPOD 


Model 372 Dumpy Level 
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I want a new plant building. I want it fast. I want it strong and tough. 


I want few columns, more open areas. I want a building that's easy to expand. 


I want to keep the I want to keep maintenance Now, what structural material 
initial cost low. costs low, too. do you recommend? 


Give the man what he wants: Recommend framing his plant 
building with structural steel. Only steel framing meets all his 
demands. Both steel producers and steel fabricators have expanded 
facilities. There's an ample supply of the fabricated structural 
shapes you need--when you need then. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast Steel Corporation 
Export Distributor: Bethlehem Steel Export Corporation geTH HEW 


BETHLEHEM STEEL 
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THAN 2,000 
PRESTRESSED 


In the development of residential and in- 
dustrial water supply facilities today, no 
other type of tank offers so many advan- 
tages as does the Prestressed Concrete 
Tank. Modern in engineering and design, 
proven in service, lowest in cost...pre- 
stressed concrete should be considered in 
any tank planning. 


Check these advantages: 
® No maintenance required 


® Owners never return to other 
types 
75% of construction cost spent 
locally 


Lowest overall cost to 
community 


® Longest service life of any tank 
Send for Bulletin T-22 
THE PRELOAD COMPANY, INC. 


j 211 East 37th Street 
TRADE MARK New York 16, New York 


PRELOAD CONCRETE HERRICK IRON WORKS 
STRUCTURES INC. 28400 Clawiter Road 

837 Old Country Road Hayward, California 

Westbury, Long Island, New York Phone: Lucerne 1-4451 

Phone: EDgewood 3-4040 

THE PRELOAD THE PRELOAD 
COMPANY, INC. COMPANY, INC. 

711 Perimeter Road 351 Jefferson 

Kansas City, Missouri Dallas, Texas 

Phone: Victor 2-5885 Phone: WHitehall 1-5707 


THE CANADA GUNITE COMPANY, LTD. 
7325 Decarie Bivd. 
Montreal 16, Canada 


2,000,000 gallon tank, 
Tyler, Texas 
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..... Am-Soe Briefs 


> Honor roll . 


February 1959 


CIVIL ENGINEERING 


. It is unofficially reported that two more 


Sections —— Philadelphia and Hawaii -—— have gone over the 
top in the ASCE Member Gifts campaign for the United 
Engineering Center. The other five on the honor roll are, 
in the order of meeting their quotas, Kentucky, Lehigh 


Valley (with 115 percent), 


Columbia. 


Nashville, Cincinnati, 
As of January 16, ASCE had pledges promis-— 


and 


ing $333,540 (or 42 percent) of its assigned $800,000 
goal. With only 4,624 members subscribing, there are many 


still to be heard from. 


ASCE's attitude toward collective bargaining. . 
response to requests for a statement of the official ASCE 


attitude toward labor unions for professionals, 
article restating the Society's stand (page 75). 
twenty years of constructive interest in problems of union- 
ization and collective bargaining, ASCE's sole desire has 
been to enable engineers to avoid inclusion in unions of 
non-professional employees and to permit them free choice 


of action. 


In 


there is an 
In its 


. Incidentally, two recent Supreme Court 


decisions affecting consulting engineers are reported by 


our Washington correspondent (page 84). 


In fiscal 1958 the Society had an unprecedented 41,377 
members —— an increase of 1,354 over 1957 and a giant leap 


from the ten-year-ago enrollment of about 26,000 at the end 


of 1949. 


. In 1958 the Technical Division Journals 


published 446 papers, an increase of 129 over the previous 


year. 


ASCE had a hand in the preparation of two new American 
Standards —— Methods of Determining Areas in School Build- 


ings and Methods of Determining Areas in Public Buildings. 
Irvine P. Gould was the ASCE representative on Sectional 
Committee Z65 of the American Standards Association, which 


formulated the standards. 


To one who has been foiled in trying to obtain career 
guidance literature for one of the major engineering 


branches, the ASCE list of guides available is particularly 


impressive: 


"You Can Be a Civil Engineer," "Your Career in 


Civil Engineering," "Civil Engineering —— A Career," 


"After High School —— What?", 
Engineering as a Career." 


For sale. 


. The twenty-five papers presented at the 


and "Brief Bibliography on 


popular Kansas City Conference on Electronic Computation 

are being offered, exactly as delivered, in a paper—bound 
hoto-—offset volume. The price will be $5 to members and 

$10 to non-members. For convenience in ordering a coupon 


has been provided in the advertising section (page 127). 


For free. 


. Every member is entitled to a free copy of 


the 1958 Index to Civil Engineering, which is ready now. 


Please inform the Executive Secretary (preferably by post 


card) if you wish to have a copy. 
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MONOTUBE PILE DATA 


PROJECT—Improvement and re- 
construction of piers in Manila 
Harbor 

TYPE PILE—FN 

TIP DIAMETER—8 inches 

BOTT DIAMETER—18 inches 

GAUGE— #3 

UNSUPPORTED LENGTH — 40- 

0 feet 

DESIGN LOAD— 50-60 tons 

OWNER—Republic of the 
Philippines 

DESIGN — Division of Ports and 
Harbours, Bureau of Public 
Works 

CONTRACTOR—Atlantic, Gulf and 
Pacific Company, Manila, P.I. 

Monotube piles were supplied 

for this project through a joint 

venture of the International 

Cooperation Administration and 

the National Economic Council 

under the ICA aid program. 


~ 


EASY HANDLING with Monotube piles. The strength, rigidity 

and light weight of the fluted steel Monotube permits a simple one NI ! METAL 

point pick up of this 140-foot pile. The pile being quickly and easily 

positioned for driving is one of 4310 piles manufactured by Union ee eee 

Metal for in the improvement and reconstruction of piers in F 

Manila Harbor. nundati ile 
Tapered, fluted Monotube piles are available in lengths, diameters : Monotube “oundation Pile 

and gauges to meet every requirement. Write The Union Métal Manu- : 

facturing Co., Canton 5, Ohio, for complete information. 
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It will soon be practical to drive from the United States 
to the Panama Canal? By the end of 1960, the Inter- 
national Road Federation thinks, judging from the im- 
pressive gains made in the Pan American Highway 
System in 1958. With the highway completed in the 
difficult Tapon area of northern Guatemala, there is 
now through travel between Mexico and San Isidro, 
Costa Rica. Work is being pushed on the two remaining 
sections—a 103-mile gap between San Isidro and the 
Panama border and a 35-mile stretch on the Panama 
side of the Costa Rican border. The I.R.F. estimates that 
the Pan American Highway now embraces about 19,000 
miles (7,800 of them paved), covering areas from Alaska 
to Argentina and Chile. 


Today’s hotly disputed Capitol enlargement project is 
not the first? Ever since construction of the Capitol began 
in 1793, there have been studies to see how the famous 
structure could be enlarged without sacrificing its ap- 
pearance. Exactly a hundred years ago, in 1859, the 
South Wing had been completed for the House of Repre- 
sentatives and the North Wing was nearing completion 
for the Senate. Construction of the dome was just 
starting. The present $4,000,000 enlargement project, 
which will move the historic facade 32% ft, will provide 
more office space. 


Canada set a new record in 1958 for installation of hydro- 


electric generating capacity? A total of 2,485,040 hp of 
new capacity was brought into service. In 1954, the 
previous peak year, 1,758,450 hp of new capacity was 
completed. Ontario, with a total of 1,301,800 hp of new 
capacity (most of it from the St. Lawrence Power proj- 
ect), was the province contributing most to the 1958 
record installation; Quebec was next with 900,000 hp. 


Smog control in Southern California suffered a setback 
in 1958? Though a million and a half backyard inciner- 
ators were eliminated last year and $70,000,000 was spent 
on control devices, the smog was worse than in any year 
since 1955. The pessimistic report comes from A. J. 
Haagen-Smit, professor of bio-organic chemistry at the 
California Institute of Technology and consultant to the 
Los Angeles County Air Pollution Control District. Dr. 
Haagen-Smit attributes the situation to the unusually 
high temperatures, with heavy loss of gasoline from 
carburetors and automobile gas-tank vents. During hot 
weather these evaporation losses are said to reach 40 tons 
an hour in the Los Angeles area. New studies of gasoline 
are underway. 


o you know that 


In 1957, some 11,130 U. S. communities had sewer 
systems serving 98.4 million persons? This was slightly 
over 57 percent of the total estimated population. Of 
the sewered population, 223 percent discharged raw 
sewage and 77.7 percent treated sewage. These facts are 
released in a “Statistical Summary of Sewage Works in 
the United States,” issued by the U. S. Department of 
Health, Education and Welfare and available from the 
Government Printing Office (Washington 25, D. C.) at 
20 cents a copy. 


Japan is pushing a dam-building program? With forty- 
two multi-purpose dams either completed or nearing 
completion, the Japanese government plans for sixteen 
more to cost about $200,000,000. Construction will start 
this year. 


Six types of atomic reactors are operating in sizes large 
enough to demonstrate their power possibilities? They 
are (1) Pressurized Water, up to 2,000-psf pressure, (2) 
Boiling water, (3) Sodium Graphite, (4) Breeder, (5) 
Organic Moderator, and (6) Homogeneous. For this 
information, our thanks to the January issue of Purdue 
University’s “Sanitary Engineering News.” 


Steel capacity is now at a record 147.6 million tons? The 
nation’s steelmaking capacity increased nearly 7 million 
tons in the past year—to a record 147,633, 670 tons an- 
nually, as of January 1—according to the American Iron 
and Steel Institute. The new capacity is 61 percent 
higher than the potential at the end of the war and 
over 30 million tons above the industry’s greatest annual 
production (117 million tons in 1955). Much of the in- 
crease in 1958 is attributed to the installation of new 
oxygen furnaces in several steel plants. 


The 1959 Nuclear Congress is set for Cleveland? the 
dates are April 5-10, and the place the Cleveland Public 
Auditorium. Engineers Joint Council is coordinating the 
congress for the thirty participating societies (ASCE 
among them, of course). The Congress will include the 
Fifth Nuclear Engineering and Science Conference, the 
Seventh Atomic Energy Management Conference, the 
Seventh Hot Laboratories Conference, and an “Atom- 
fair.” Congress manager is T. A. Marshall, Jr. c/o Engi- 
neers Joint Council, 29 West 39th Street, New York 18, 
N.Y, 
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Marconi in Broadcasting 


80 countries of the world 
rely on Marconi 
broadcasting equipment 


AR(¢ Ow: COMPLETE SOUND BROADCASTING SYSTEMS 


MR. J. S. V. WALTON, MARCONI'S WIRELESS TELEGRAPH CO., LTD., 23-25 BEAVER ST., NEW YORK CITY 4, U.S. A. 


MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, ESSEX, ENGLAND 
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The phrase “soil mechanics in action” 


is here applied to the use of soil me- 
chanics as a tool in engineering prac- 
tice. Some tools, like the slide rule, 
can be expertly used after reading the 
instructions; others, like the apparatus 
for geophyiscal subsoil exploration, can 
be used with tolerable confidence only 
after many years of experimentation. 
Soil mechanics belongs very definitely 
in the second category. The writer has 
never failed to point out in the prefaces 
to his books on soil mechanics that 
their contents should be used only as 
guides for judgment. They cannot be 
utilized successfully unless and until 
the reader has acquired a capacity for 
judgment, and this capacity can be 
gained only by years of contact with 
field conditions. Unfortunately it is a 
widespread habit among the readers of 
books to skip the preface. 

Consider a college graduate who has 
passed his course in soil mechanics and 
absorbed the contents of his textbooks. 
Since such graduates are in great de- 
mand, he may be hired fresh from 
school by an employer who considers 
him an expert. The activities of such 
“experts” have led to what was re- 
cently described as the “crisis in soil 
mechanics.” (Henry Lossier, “La crise 
de confiance de la mecanique du sol,” 
Le Genie Civil, July 1958.) 

If our graduate starts his career on a 
large job, eager to practice the princi- 
ples he has learned, he is likely to find 
the essential facts concealed beneath a 
thick deposit of tables, graphs and 
cryptic memoranda resembling a tropi- 
cal jungle. Such deposits are found on 
all large projects because such jobs are 
always preceded by large amounts of 
boring and testing. These operations 
cost money, and the accumulation of 
records is necessary to show the unini- 
tiated that the money has been well in- 
vested. 

The bulkiness of the records is in- 
evitable, because adequate design in 
earthwork commonly requires a vast 
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amount of factual data. The percent- 
age of significant information may 
range from almost zero to close to a 
hundred percent, depending on the 
qualifications of the man who prepared 
the subsoil exploration program. Even 
an excellent record cannot serve a use- 
ful purpose unless its contents are thor- 
oughly digested and condensed. This 
task may require weeks of concen- 
trated effort, and on a large job none 
of the members of the organization 
may find the time to tackle it. Some 
examples are of interest. 

The site for a tall office building was 
explored by test borings, spaced 50 ft 
both ways. From the results it was 
concluded that the subsoil consisted 
of a thick layer of soft clay separated 
from the surface of the bedrock by a 
stratum of dense sand and gravel with 
an average thickness of 10 ft. There- 
fore it was decided to found the build- 
ing on clusters of point-bearing con- 
crete piles driven to refusal through 
the clay into the sand and gravel. 

During construction a record was 
kept of the elevation of the lower end 
of each pile and of the depth of pene- 
tration for the last ten blows. For one 
pile per cluster, the penetration per 
blow was measured from the start to 
the end of the pile-driving operation. 
The records left no doubt that each 
pile was driven to refusal. Yet a few 
months after construction was com- 
pleted, cracks developed in the main 
walls and a subsequent survey showed 
a differential settlement of about two 
inches in the foundations of this wall. 
In the next four years the settlement 
increased to about 7 in. This develop- 
ment took everybody connected with 
the job by surprise, and widely differ- 
ent opinions were expressed concerning 
its causes. Yet the real cause was not 
even suspected, because nobody had 
paid any attention to the fact that 
in each pile cluster the elevation at 
which piles met refusal varied by as 
much as 15 ft. 
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Subsequent digest of the pile-driving 
records showed clearly that the con- 
tinuous stratum of sand and gravel 
postulated on the basis of the boring 
records did not exist. The sand and 
gravel occurred in the form of thick 
lenses scattered through the lowest part 
of the clay deposit. The piles met re- 
fusal as soon as they penetrated the 
uppermost lenses, and the unequal set- 
tlement was caused by consolidation of 
the soft clay between the lenses and 
bedrock. The discontinuity of the layer 
of sand and gravel was disclosed quite 
clearly by the pile-driving for the first 
cluster. At that stage it would not have 
been too late to revise the foundation 
design, but the pile-driving records 
were filed away before they were ana- 
lyzed. 

In another region a heavy industrial 
building was to be constructed on a 
thick layer of inorganic silt. Because 
unequal settlement would seriously in- 
terfere with the operation of the ma- 
chinery, the specifications as to maxi- 
mum tolerable settlement were very 
severe. Therefore, before construction 
numerous loading tests were performed 
at the bottom of shafts, at the eleva- 
tion of the basement floor. Results in- 
dicated that the bearing capacity of the 
silt stratum was inadequate, and a mat 
foundation was chosen, to rest on point- 
bearing piles with a length of more than 
100 ft. 

When the writer was asked to re- 
view the project, he noticed a striking 
discrepancy between the results of the 
loading tests and the geological condi- 
tions. According to the loading tests 
the bearing capacity of the subsoil was 
that of a soft, normally consolidated 
silt, whereas the geologic history of the 
site left no doubt that the silt was pre- 
compressed under a load far in excess 
of the unit load due to the weight of 
the proposed structure. Further in- 
quiries disclosed the following fact. 
The bottom of the shafts in which the 
loading tests were performed was at 
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a considerable depth below the water 
table. The shafts were drained by bail- 
ing, and the seepage pressure of the 
water rising towards the bottom of the 
shafts had reduced the bearing capacity 
of the silt to a small fraction of its 
original value. On the strength of this 
finding the writer recommended—in 
spite of the protests of the manufac- 
turers of the mechanical equipment— 
that the piles be omitted, without 
changing the design of the mat foun- 
dation. The proposal was accepted, and 
the differential settlement of the struc- 
ture was well below the specified upper 
limit. 

Grouting in stratified rock 


On a construction job abroad, in- 
volving large-scale grouting in strati- 
fied rock, the capacity of the rock to 
take grout appeared to be unlimited, 
and the writer was asked to investigate. 
The site had been thoroughly explored 
by borings and a geologic survey, and 
a record had been kept of every detail 
of the grouting work. However the 
records contained no data on ground 
elevations. As soon as heave observa- 
tions were started, at the writer’s re- 
quest, it became evident that the 
ground surface rose during grouting by 
amounts almost exactly equal to the 
volume of grout pumped into the rock. 
When a test trench was dug, it could 
be seen that the grout had formed 
thick lenses at areas of contact between 
different strata. These lenses centered 
about the grout holes, but most of the 
joints and fissures above and below 
the lenses were open. 


Geological evidence 


Inadequate attention to geological 
details not disclosed by the borings also 
may cause trouble. A multiple-arch 
dam had been built on a sedimentary 
rock formation consisting of layers of 
practically impervious shale separated 
by layers of porous and intensely joint- 
ed sandstone. Construction was pre- 
ceded by a considerable amount of 
boring and testing. 

Before the reservoir was filled for the 
first time, shear cracks developed in 
one of the buttresses, and the writer 
was asked to investigate. During this 
investigation he discovered that the 
shale stratum responsible for the shear 
cracks was underlain by a jointed sand- 
stone stratum having an outcrop with- 
in the reservoir area, but none down- 
stream from the dam. If the reservoir 
had been filled, the joint system of the 
sandstone would have been invaded by 
water under a pressure far above the 
unit load due to the weight of the shale 
stratum lying above the downstream 
sandstone. The shale bed would have 
been lifted off its seat and the dam 
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would have failed by sliding on its 
base. Once this danger was realized, it 
was a simple matter to eliminate it by 
relief wells. 

In some cases the essential facts be- 
come clear as soon as the observational 
data are replotted, without further in- 
vestigation. A high concrete gravity re- 
taining wall had been built on dense 
sand and gravel above a stratum of 
clay. Soon after backfilling was started 
the wall began to tilt outward. The 
movement of its crest was measured at 
short time intervals, and the results 
were plotted to a large scale, one inch 
equal to one day. On account of inevi- 
table observational errors, the plotted 
lines were very irregular. 

When the crest had moved out 8 in., 
the owners began to fear that the wall 
would fail by overturning and sent 
the displacement record to the writer 
with a request that he submit pro- 
posals for underpinning. When the data 
were replotted on a single sheet to a 
scale of 1 in. equal to 10 days, the nar- 
row band occupied by the points rep- 
resenting horizontal displacement 
showed clearly that the movement could 
be expected to cease before the crest 
displacement became equal to one foot. 
On the large-scale diagram the ups and 
downs of the measured points had 
camouflaged the basic trend. 


Uninterpreted data 


If the observational data are only in 
the form of tables, they may not even 
serve as warning signals. A case in 
point was encountered at the site of an 
industrial plant located above the seat 
of brine production. At this site, an 
area with a diameter of about 300 ft 
subsided within a few hours through a 
vertical distance of about 20 ft and 
changed into a lake. During the proc- 
ess some of the life lines of the plant 
were cut and adjacent buildings col- 
lapsed. Nobody had suspected the dan- 
ger until the first structure went down. 
Yet for six years preceding the forma- 
tion of this sinkhole, the elevation of 
numerous points in the area had been 
measured several times a year and the 
results assembled in tables. Settlement 
curves plotted from these tables, after 
the subsidence had occurred, showed 
that the rate of settlement had already 
started to increase one and a half years 
before the catastrophe. For a week be- 
fore the sinkhole was formed, the set- 
tlement amounted to more than one 
inch per day. 

To these few case records many oth- 
ers could be added to show how signi- 
ficant data can be concealed in a maze 
of details. Furthermore, if decisive fac- 
tors are overlooked, the conclusions de- 
rived from an investigation may be very 
misleading. For instance a great deal of 


time and money may be spent on test- 
ing at the site of a deep side cut, but if 
no data are secured on seasonal varia- 
tions of pore pressure, which in some 
regions may amount to more than 10 
psi, the subsequent performance of the 
slope may surprise the investigator. 

When a novice enters the field of 
earthwork engineering he enters a jun- 
gle of data. If he hopes that his knowl- 
edge in soil mechanics will provide him 
with ready-made solutions for all his 
problems, he will probably soon con- 
clude that such knowledge operates 
satisfactorily only in the classroom, and 
he will gradually forget what he has 
learned. But if he has a more adventur- 
ous spirit and more inquisitive mind, 
he will take a bushknife and plunge into 
the jungle. Then he will get his first 
taste of soil mechanics in action. At the 
same time he will realize, without hav- 
ing read the writer’s prefaces, that it 
will take him years of wielding the bush- 
knife before he will be justified in con- 
sidering himself competent in the field 
he has chosen. After he has become 
competent he may rise, at a later date, 
to expertness in earthwork engineering; 
but that is a long and strenuous journey, 
and not necessarily successful. 

Expertness in this field requires a 
combination of experience, the keen gift 
for observation that was characteristic 
of the ablest engineers among our fore- 
fathers, and the insight into the physi- 
cal causes of the performance of struc- 
tures which soil mechanics has added to 
our store of knowledge. To achieve such 
expertness, effort alone is not enough. 
It requires innate qualifications over 
which we have no control. 


Initiative and imagination 


In soil mechanics, the principal bene- 
fit to be derived from training in theory 
consists in acquiring the habit of asso- 
ciating cause and consequence in earth- 
work engineering. To retain this habit 
in the face of complex reality requires 
initiative and imagination in addition to 
a thorough knowledge of fundamentals. 

Soil mechanics will not consistently 
serve its purpose until practicing engi- 
neers come to realize that it is a sup- 
plement to, and not a substitute for, 
common sense combined with knowl- 
edge acquired by experience. Many 
years ago the bottle-washer in the soils 
laboratory of the Bureau of Public 
Roads in Arlington, Va., made the fol- 
lowing remark to the writer, “Ef yo’ 
ain’ got no college education, yo’ sho’ 
does have to use yo’ brains.” The gradu- 
ate who enters the field of earthwork 
engineering must get used to the idea 
that he has to use his brains and judg- 
ment all the time—even in the event 
that he knows the writer’s Theoretical 
Soil Mechanics by heart. 
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The step-by-step unfurling of ribbons 
of concrete and asphalt known as the 
Interstate Highway Program brings one 
set of problems to the bridge designer 
and a different set to the roadway de- 
signer. The motorist, bedeviled by stop 
lights, neon lights and the crawl of 
heavy traffic on inadequate arteries be- 
comes happier with each new mile con- 
structed. He has learned to accelerate 
on acceleration lanes, decelerate on de- 
celeration lanes and keep right except 
to pass. The new 1975 highways will 
bring him no problems except possibly 
the one of staying awake on long runs. 


The sad municipal engineers 


Not becoming happier are suburbia’s 
municipal engineers whose close-packed 
towns usually find themselves playing 
host to the new expressway alignments. 
Traffic-choked metropolitan centers are 
increasingly seeking to untangle their 
intertwined roadway networks by con- 
structing belt routes, freeways and oth- 
er non-stop bypasses to help alleviate 
traffic bottlenecks. Adding to the local 
woes are the problems of alignment, 
right-of-way acquisition, utility reloca- 


tion, detours, and the general fuss of ° 


construction by heavy equipment. 
After the usual political harassment 
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over routes and the location of inter- 
changes settles down, the design of the 
new roadway begins. The beleaguered 
village engineering consultant, in time, 


Drainage 
areas II and III 


goes through the procedure of approv- 
ing the drawings. Everything seems fine 
—just fine. 

Then one day it rains. It rains the 
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Drainage 
area I 
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FIG. 1. On new Northern Illinois Toll Highway, at village of Berkeley, Ill., ponding 
area was created for temporary storage of storm runoff. See also photo above. 
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next day. It’s still raining the morning 
of the third. Our municipal man then 
reexamines the new freeway drawings 
and begins to sweat. Throughout the 
drawings it seems, he finds notes saying 
“Connect 18” BCCMP to existing man- 
hole,” or “Contractor shall connect 
drain outlet to existing street inlet at 
El. 220.” 

Painfully aware, perhaps, of the un- 
derdesigned capacity of his existing mu- 
nicipal storm drainage system or in ig- 
norance perhaps of the tricks played by 
“time of concentration,” he sees only a 
mass of “extra” storm water further tax- 
ing the existing system. Whether the ad- 
ditional impervious run-off area con- 
tributed by new highway pavement will 
overburden his system beyond capacity 
is often open to question. But the local 
engineer usually doesn’t take a cheerful 
view of the situation. 


A suggested solution 


After the furor of impending super- 
highway construction has been accepted 
by the community, the highway con- 
sultant and the host of local public 
works departments can still be friends 
on this matter of roadway drainage. As 
the swath to be cut through local street 
patterns and utilities becomes evident, 
during the design of limited-access 
roads, there are many little improve- 
ments to local systems that can be incor- 
porated in the roadway drawings. Local 
fears of inundation by “a wall of water” 
can be dispelled. A little swapping of 
advantages makes both sides feel bet- 
ter. All-around community improve- 
ment is often the result. Most important 
perhaps, and often practicable, is taking 
the storm-drainage bull by the horns 
and really providing a local improve- 
ment—and at no cost to anyone. 

The time-honored solution of provid- 
ing ponding areas (sometimes called 
flood-control reservoirs), long used in 
the design of major control works, is 
usually overlooked. The inclusion of 
such areas in highway drainage systems 
is easy. And the result is foolproof. 

But why bother? Actually, there 
are many advantages to be gained. 
First, let’s recognize that an alignment 
through suburban towns and villages 
usually results in more interchanges per 
mile than a route out in open country. 
The geometry that dictates modern in- 
terchanges can be the salvation of the 
designer who is looking for a place to 
create a storm-water storage area—es- 
pecially the trumpets, half-trumpets 
and cloverleafs. 

Second, since there’s never enough 
borrow available for the freeway pro- 
files necessary in metropolitan areas, no 
one will object to some extra excavation 
between highway ramps. Suddenly we 
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have a ponding area. We have now cre- 
ated a place for the temporary storage 
of highway drainage, until it can con- 
veniently enter the sewer system of our 
previously worried municipal engineer. 
The action is somewhat akin to that of 
a freight train shunted off on a side 
track to wait for the Broadway Limited 
to go by. When peak flows in the local 
system have subsided, then and only 
then will the control reservoir begin 
contributing. No maintenance controls 
are required other than those dictated 
by the laws of hydraulics—the size of 
the reservoir outlet pipe. 

Third, the expensive alternative of 
laying 4,500 lin ft of pipe in a built-up 
area is avoided. 


An example in Illinois 


We are pleased, as designers of a part 
of the new Northern Illinois Toll High- 
way, to provide an illustration of the 
working of such a ponding area. The 
municipality that stood to gain in this 
case was the village of Berkeley, Ill. See 
Fig. 1. 

Berkeley has a population of 4,000 
and is located 17 miles west of Chi- 
cago’s Loop. The village is provided 
with separate sanitary and storm-sewer 
systems. The storm system was built in 
1928 utilizing concrete pipe. Design ca- 
pacities were based on a 10-year storm 
—a typical practice in municipal work. 

Topographically Berkeley is relatively 
flat, and this too is typical of areas sur- 
rounding most of our large metropoli- 
tan centers. Flat slopes, designers are 
aware, dictate the use of larger con- 
duits. 

Berkeley, like its neighbors, finds its 
existing storm system underdesigned— 
in spots. This too is typical. In the thir- 
ties no one could clearly foresee the 
postwar population explosion, the con- 
current move to the suburbs, and the 
widespread reclamation of low lands for 
development. 


How a ponding reservoir works 


Berkeley’s new ponding reservoir will 
work as follows. There will be three 
drainage areas contributing flow to the 
existing 30-in. discharge line, as shown 
in Fig. 1. 

The first drainage area formerly dis- 
charged overland, and only a small part 
of the flow was collected by the existing 
storm-sewer system. Building of the toll 
highway, however, made it necessary to 
divert this flow. This was accomplished 
to the satisfaction of all by providing 
the reservoir. A 42-in. pipe carries the 
flow into the reservoir and a 24-in. pipe 
acts as outlet. 

The 42-in. pipe will have a peak flow 
equal to the peak discharge of the drain- 
age area of 65 cfs for a storm of 25-year 
frequency. The size is governed only 
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by the upstream maximum allowable 
ponding requirements of the toll high- 
way, since the reservoir water level does 
not get sufficiently high to create a tail- 
water effect. 

The 24-in. size of the discharge pipe 
is governed by the desired flow condi- 
tions. 

Drainage Areas II and III are drained 
by an existing sewer system, which will 
be left intact except for replacement in 
some areas where pipe of greater struc- 
tural strength is needed to carry the 
load of the additional highway fill. This 
replacement is only a precautionary 
measure as it is estimated that the soil 
around the existing pipe has already 
reached full compression and will thus 
aid in carrying the new fill load. These 
two areas have a combined peak 25- 
year flow frequency of 58 cfs. In the 
existing sewer system, however, charac- 
teristics are such that the maximum 
flow reaching junction MH “A” is 20 
cfs. The remaining flow discharges 
through an upstream overflow system 
which has a wide enough area so that 
the flood level is raised no more than a 
negligible amount, thus keeping the flow 
through this system constant at 20 cfs 
during the time that the combined 
drainage areas contribute 20 cfs or 
more. This 20 cfs is not affected by the 
flow level in junction MH “A”, as the 
flow in the existing sewer system has in- 
dependent upstream control until it 
reaches this junction. 


A minute-by-minute description 

The flow patterns are as follows for a 
storm of 25-year frequency. 

Time, 6 minutes. By this time dis- 
charge into the reservoir from drainage 
Area I has reached 22 cfs. Flow into 
junction MH “A” from drainage Areas 
II and III has reached 20 cfs. 

The water level in junction MH “A” 
will be greater than the water level in 
the reservoir and the junction MH will 
discharge both downstream into the 
existing 30-in. sewer, and upstream 
through the 24-in. reservoir outlet pipe 
and into the reservoir. See Figs. 2 and 
3(a). The existing 30-in. sewer has flow 
characteristics such that the level of 
flow in junction MH “A” will control 
its discharge. 

This upstream flow could have been 
prevented by a small change in the im- 
pounding characteristics of the reser- 
voir, without affecting the overall de- 
sired flow conditions. However, it was 
deemed desirable since it reduced the 
early discharge of the existing storm- 
sewer system, thus improving early 
downstream flow conditions. 

Time, 32 minutes. After this period 
of time, discharge into the reservoir 
from drainage Area I has reached the 
peak flow of 65 cfs. See Fig. 4. 
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FIG. 2. Hydrograph for 25-year 
storm shows discharge from 
Areas II and III into existing 


storm-sewer system. 


> 


Flow into junction MH “A” from 
drainage Areas II and III remains at 
20 cfs, as previously explained, even 
though the drainage areas have reached 
a peak discharge at 58 cfs. 

The flow level has risen both in the 
reservoir and at junction MH “A.” 
However the level of the reservoir has 
risen at a faster rate because of the 
heavy discharge into it whereas the 
small increase in water level at the MH 
junction is caused by a need for a slight- 
ly greater downstream flow to eompen- 
sate for the diminishing upstream dis- 
charge into the reservoir. This diminish- 
ing upstream discharge is due to the de- 
creasing difference in water levels. 

Time, 50 minutes. Discharge to the 
reservoir from drainage Area I has 
dropped to 48 efs. Flow into junction 
MH “A” from drainage Areas II and 
III remains at 20 efs. 

The water level has risen both in the 
reservoir and at junction MH. How- 
ever, the reservoir level has reached the 
water level at junction MH “A” and 
there is no flow between the two. From 
this time on, the reservoir will discharge 
into junction MH “A.” See Fig. 3(b). 

Time, 120 minutes. Flow into junc- 
tion MH “A” from drainage Areas II 
and IIT has fallen below 20 efs and all 
flow from these drainage areas will now 
discharge into the storm system. The 
overflow system is now idle. 

Flow into the reservoir has fallen to 
18 cfs. 

Discharge from the reservoir to MH 
“A” has increased to 9 efs. 

The water level has risen both in the 
reservoir and at junction MH. How- 
ever, the water level at junction MH 
“A” has reached its peak. This is the 
point at which the existing 30-in. sewer 
will obtain a maximum combined dis- 
charge from all three drainage areas of 
26 cfs. 

This late storm peak compares very 
favorably with the former early storm 


FIG. 3. Relative water levels at 
junction MH “A” and in reser- 
voir are shown for five time 
intervals. 


FIG. 4. Hydrograph for oe 
storm shows discharge into 
reservoir from drainage Area I 
and into 24-in. reservoir outlet 
pipe. 
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peak of 20 efs for a considerably smaller 
drainage area. See Fig. 3(c). 

Time, 150 minutes. Flow into junc- 
tion MH “A” from drainage Areas II 
and III has fallen to 11 efs and the 
water level in MH “A” has dropped to 
El. 672.1. 

The reservoir has risen to a level such 
that the difference in head between the 
reservoir and junction MH “A” causes 
a reservoir discharge equal to the reser- 
voir inflow. This is the maximum water 
level reached in the reservoir. 

Discharge in the existing 30-in. sewer 
has fallen to 22 efs. See Fig. 3(d). 

Time, 210 minutes, The flow from 
drainage Areas II and III has fallen to 
6 efs and that from drainage Area I 
has fallen to 7 efs. 

Both the reservoir water level and the 
MH water level are falling. However, 
hydraulic characteristics result in a 
peak reservoir discharge. This is due to 
the greatly reduced total discharge of 
18 efs, which in turn requires a reduced 
water level at junction MH “A.” At the 
same time there is only a slight drop in 
the reservoir level below its peak. See 
Fig. 3(e). 

This peak reservoir discharge of 12 
cfs is considerably less than the 65-cfs 
peak flow of drainage Area I, and satis- 
factorily meets the overall design con- 
clitions. 

Time, 36 hours. The reservoir has 
emptied. 


Conclusions 

Admittedly the design and construc- 
tion of a ponding area for the purpose 
here outlined is not outstanding as an 
engineering feat. It is, however, a way 
in which the relationship between the 
state and the local community can be 
made smoother. As the Interstate High- 
way Program gathers momentum in 
the years ahead, additional opportuni- 
ties for cooperation will present them- 
selves to highway design project mana- 
gers. Local drainage headaches are to 
be found in parts of all the 48 states. 
Here is one way to alleviate such situa- 
tions. 

The reassured Berkeley municipal 
engineer in this case was Eric H. Smith 
of the Edwin Hancock Engineering 
Company of Chicago. The sponsoring 
agency was the Illinois State Toll High- 
way Commission, with George L. Jack- 
son, M. ASCE, as chief engineer. The 
overall consultant to the Commission 
is Joseph K. Knoerle & Associates, Inc., 
with George F. Noble as chief engineer. 
For E. Lionel Pavlo, section engineer, 
the project manager is Lester Balaban, 
J.M. ASCE, and resident engineer, 
Frank J. Venezia. 

The contractor on the job is Western- 
Boyle-Ryan-Healy, joint venturers of 
Idaho and Illinois. 
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Orthotropic plate design 


for steel bridges 


ROMAN WOLCHUK, A.M. ASCE, Head, Bridge Department, 


Frederic R. Harris, Inc., Consulting Engineers, New York, N. Y. 


A remarkable development in steel 
bridge construction has been taking 
place in Europe, as evidenced by the 
many lightweight, slender and estheti- 
cally appealing girder bridges, with 
spans up to 856 ft, that have been 
built there in the past decade. 

A new bridge system, combining 
steel girders and cross-stiffened steel 
plating in one structural unit, has 
evolved from the continued efforts to 
reduce dead weight by eliminating 
heavy decks and to secure the most ef- 
ficient utilization of materials. 

Weight-saving becomes especially im- 
portant in long-span girder designs, 
where, in conventional construction, 
the dead load may account for up to 
80 percent of the total design moment. 
Replacing the heavy conerete deck by 
steel plating was proposed in the 1930's 
in a type of construction known as the 
“battledeck floor.” However, the system 
was not successful since it failed to util- 
ize steel in the most effective manner, 
especially in the longer spans. 

A step forward in design was made 
with the transition from the simple con- 
cept of individual bridge elements 
(slabs, stringers, floor beams, main 
girders) designed independently for 
maximum loads, to a system in which 
all the elements are integrated into one 
space grid. The high degree of statical 


Longitudinal ribs x 
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FIG. 1. Scheme of a bridge 
with orthotropic-plate deck. 
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indeterminacy of such systems results 
in a good load-distributing capacity and 
a much higher factor of safety for the 
structure. The now common “compos- 
ite construction,” with the concrete 
deck fully participating in the main 
girder stresses, may be treated as such 
a space structure. 

Practical application of the grid sys- 
tem with a steel-plate deck was made 
possible by the development of welding, 
and several such bridges were erected 
in Germany in the 1930’s. In the course 
of further development the rib spacing 
was decreased in order to utilize the 
plating more effectively and to improve 
its stiffness, but the computation of 
such a closely spaced grid became in- 
creasingly complicated. 

A radical solution to this problem 
was to disregard the finite structure of 
the grid entirely and to treat the sys- 
tem as a plate, with elastic properties 
distributed continuously. Since the stiff- 
ness of such an idealized plate in the 
longitudinal direction of the bridge is 
different from that in the transverse 
direction, the plate is designated as 
“orthogonal-anisotropic” or, using the 
now common abbreviation, as an “or- 
thotropic plate.” 

The principal advantage of such an 
approach is a complete utilization of the 
deck plate, which, in addition to its 


| 
Lenses 
pane q 
Floor beam 


FIG. 2. For the design of longitudinal 
ribs under local loads as studied by 
Cornelius and Mader, the elastic prop- 
erties of the orthotropic plate were as- 
sumed to be continuously distributed 
only in areas outside the loaded panel. 
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Save River Bridge in Belgrade contains 


action as an independent carrying ele- 
ment between ribs, also acts as the 
upper flange of the longitudinal ribs, 
floor beams and main girders, and con- 
tributes to the utilization of the tor- 
sional rigidity of the ribs, which is dis- 
regarded in the conventional grid de- 
sign. Furthermore, the design of the 
plating is made independent of the 
number or spacing of ribs, and the de- 
signer is free to arrange them as closely 
as necessary, without fear that compu- 
tation difficulties will result (Fig. 1). 
From a theoretical point of view, the 
closer the mesh the better the agree- 
ment between assumption and reality, 
and a dense cellular structure may be 
regarded as a desirable approximation 
to nature’s own way of building. 

Actually, the minimum rib spacing is 
governed by practical construction con- 
siderations, and therefore local effects 
of discontinuity must be considered in 
the design. 

When the first bridges with ortho- 
tropic steel-plate decks proved to be a 
complete success (1947-1951), many 
more such structures, both plate-girder 
and suspension bridges, were built in 
Germany, and a few in other European 
countries. In Germany the new struc- 
tural system is already well established. 
While composite construction prevails 
for spans of intermediate length, the 
lightweight orthotropic-plate construc- 
tion is now considered a standard solu- 
tion for long-span girder bridges in 
steel. 

The orthotropic-plate problem was 
first. theoretically solved by Huber 
(1923), who gave the general differen- 
tial equation for such a plate in the 
form: 


where x and y are the horizontal co- 
ordinates of the plate; w the vertical 
deflection; p the loading per unit area; 
and K, and K, the plate stiffness values 
in the z and y directions. The term H 
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is a function of the torsional stiffness 
of the orthotropic plate. 

This equation was first applied to 
cross-stiffened steel plating by Corne- 


lius, who gave solutions and computed , 


constants for the basic cases (1947- 
1952). The expressions for moments, 
shears, and other values needed for de- 
sign of the orthotropic plate are ob- 
tained in the usual way from the gen- 
eral solutions for each case of loading, 
which has to be represented by a 
Fourier series. The plate is usually 
treated as an infinitely long plate strip 
simply supported along the main gird- 
ers, which are regarded as rigid. 

While the solution for the idealized 
plate with assumed continuous proper- 
ties describes adequately the elastic be- 
havior of the steel deck as a whole, it 
still disregards the practically impor- 
tant local deformations and _ stresses, 
which occur, as a result of the actual 
discontinuity, under a wheel load placed 
between the panel points of the stiffened 
plate. 

To evaluate such local conditions, a 
refinement of the original approach was 
proposed by Cornelius and Mader. The 
elastic properties of the orthotropic 
plate were assumed to be continuously 
distributed only in areas outside of the 
loaded panel. See Fig. 2. However the 
discontinuous properties of the panel 
directly under load were recognized. 

This approach, requiring considera- 
ble mathematical skill and a great 
amount of numerical work, was used 
in the design of the Save River Bridge 
(Fig. 3) and other structures. 

With the increasing number of ap- 
plications of the orthotropic plate sys- 
tem, the question arose as to whether 
the numerical results needed for dimen- 
sioning could be obtained in a simpler 
and more direct way. Such a method, 
well suited to practical design purposes, 
has been developed by Pelikan and Es- 
slinger (1958). 

In this two-step method the trans- 
verse floor beams are first regarded as 
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the world’s longest plate-girder span, 856 ft. Photo by MAN. 


rigid and the deck plating with the 
longitudinal ribs is treated as a contin- 
uous orthotropic plate on unyielding 
supports. A correction due to the actual 
elastic flexibility of the floor beams is 
computed in the second step and super- 
imposed on the results of the first com- 
putation. Numerical results obtained 
from this design procedure, distin- 
guished by its relative simplicity, are 
very close to those obtained by the 
much more involved earlier methods. 
It should be noted that all the design 
methods discussed above are based on 
the theory of first order, with no allow- 
ance for the effect of deformations on 
the forces acting in the system. 

To obtain the total maximum stresses 
in the plating, the stresses in the deck 
acting as an orthotropic plate must be 
superimposed on the stresses in the deck 
acting as the top flange of the girders. 
With a span length more than three 
times the girder spacing, the whole 
width of the deck can be considered 
effective as the top flange. This has been 
confirmed by stress measurements on 
existing structures. 

Local stresses in the flat plate, acting 
between the ribs, are not included in 
the above considerations and must be 
treated separately. 

The plate-like behavior of the ortho- 
tropic steel-plate deck has been con- 
firmed by many deflection and stress 
measurements made on test plates as 
well as on existing structures. A con- 
centrated load placed on the plate is dis- 
tributed over a wide area to several ad- 
joining floor beams, while the directly 
loaded longitudinal ribs behave as 
beams on elastic supports. 

The agreement of the computed and 
measured values is good for the loads 
in the usual working range. However, 
the theoretical computations of critical 


A panel of steel deck plating of the 
Rhine bridge Manheim-Ludwigshafen 
being lifted. Photo by DEMAG. 


Trapezoidal box-shaped ribs are con- 
sidered the best type for a torsionally 
stiff system. Photo by DEMAG. 


Box-shaped ribs were field spliced with 
high-strength bolts on Duisburg-Hom- 
berg Bridge over the Rhine. Photo by 
DEMAG. 


In prefabrication of units, shop welding 
of ribs is done in trough position on tilt 
tables. Photo by MAN. 
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loads consistently yield results many 
times lower than the loads actually ob- 
served at failure. 

Extensive tests of elastic behavior 
and ultimate strength were made by 
Prof. Kloeppel in connection with the 
design of the Save River Bridge in Bel- 
grade. In one of the tests a simulated 
wheel load was placed over a longitu- 
dinal rib of a half-seale model of plat- 
ing and the load-deflection curves were 
obtained as shown in Fig. 4. The load 
corresponding to the maximum allow- 
able design stress in the rib was 2.06 
tons; the computed ultimate load was 
5.4 tons. However, measurements indi- 
cated perfect elastic behavior of the sys- 
tem up to a load of 4.1 tons; the first 
crack in the rib occurred at a load of 
48 tons and spread over the entire depth 
of the rib at 56 tons. 

After the load exceeded the purely 
elastic limit, there was no rapid and un- 
restrained increase of deflections as usu- 
ally observed in flexural tests on simple 
beams. Instead, the deflections increased 
only a little faster, but still linearly, and 
consisted of an elastic and an inelastic 
part. At a load of 6.5 tons, or 3.15 times 
the theoretical design load, the perma- 
nent deflection was 0.75 mm or, with 
the floor beam spacing of a model of 
750 mm, only 1/1,000 of the rib span. 
Since permanent deformations of such 
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small order are entirely harmless, a de- 
sign load in excess of the theoretical 
value based on “allowable stress” was 
used. (All tons are metric.) 

With the observed ultimate load of 
56 tons, the actual factor of safety, 
using the theoretical design load value, 
was 56/2.06 = 27.1. 

Similar behavior was observed in full- 
scale tests on 10-mm deck plates of 
structural-grade steel rigidly supported 
by ribs spaced 300 mm on centers. 
Under a double wheel load, fully elas- 
tic behavior was observed up to 32.5 
tons, and the plate broke under a load 
of 276 tons. Thus, with the design 
wheel load of 10 tons, the factor of 
safety against inelastic behavior was 
3.25 and the safety factor against break- 
ing was 27.6. It should be noted that 
the carrying capacity of an actual 
bridge plate is still higher because of the 
elastic flexibility of the supporting ribs 
and the load distributing action of the 
asphalt wearing surface. 

Similar observations of elastic be- 
havior and high strength of plating 
were made in the earlier American tests 
on battle-deck floors. 

It is seen that the orthotropic-steel- 
plate system possesses reserves of carry- 
ing capacity much in exces of the usual 
requirements for members in tension 
or bending. While the actual safety fac- 
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tors for steel members designed for the 
currently prescribed “allowable stress- 
es” are approximately 2 for tensile bars 
and 3 for rectangular bars in flexure, the 
factor of safety for orthotropic plating 
under a wheel load ranges from 20 to 
30, or 10 times as much! 

This high load-carrying capacity of 
an orthotropic-plate deck is explained 
by a favorable combination of the ef- 
fects of the plasticity of steel and mem- 
brane action, which is of increasing 
importance as the deflections in the sys- 
tem increase. It is very important to 
note that in such systems the applied 
loads are not proportional to the stress- 
es they produce; the loads grow faster 
than the stresses. An adequate theoret- 
ical interpretation of these phenomena 
could only be given by a second-order 
plate theory in the plastic range, which 
also might give approximate practical 
formulas for ultimate loads. However, 
the design is not yet sufficiently devel- 
oped to make such a theory possible. 
Thus at present the necessary data on 
the ultimate behavior of orthotropic 
plating can only be obtained in an em- 
pirical way. 

In any system where the increasing 
loads are no longer proportional to the 
maximum stresses in the structure, its 
actual safety can only be expressed as 
a ratio of the critical load to the work- 
ing load, which is quite different from 
the ratio of the strength or plastic limit 
of the material to the stress under the 
design load. Thus the “allowable-stress” 
approach can be grossly misleading if 
applied to orthotropic steel plating, 
characterized by the peculiar load-stress 
relationships and the safety reserves 
discussed above. Obviously, the same 
value of “allowable stress” would have 
an entirely different meaning for the 
various parts of the structure, making 
the factors of safety for the orthotropic 
plating unreasonably high as compared 
with the other structural members of 
the bridge. 

A rational design procedure could be 
based on theoretical or experimental de- 
termination of the loads considered 
critical with respect to strength or de- 
formation of the system, and then es- 
tablishing working loads with a desired 
factor of safety. This approach was 
actually used to adjust the theoretically 
computed values in the design of the 
Save River Bridge and resulted in con- 
siderable economies of structural steel. 
Such a procedure, however desirable, 
must still be regarded as impractical for 
general use, since the costly and time 
consuming tests are feasible only for 
structures of major importance. How- 
ever, with further theoretical develop- 
ment and the accumulation of more 
empirical data regarding the behavior 
of orthotropic plates, a gradual transi- 
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tion to the principles of “ultimate de- 
sign” may become possible. 

The present compromise solution is 
to use design methods based on the 
first-order theory, with higher “allowa- 
ble stresses” applied, to account, at least 
partially, for the large carrying-capac- 
ity reserves of the system. In this con- 
nection, the high stresses, even up to 
the plastic limit of the material, var- 
iously proposed and used in design, 
should not be interpreted in the usual 
sense and regarded as perilous, since 
these values are only indirect expres- 
sions of the “ultimate design” princi- 
ples involved. The experimentally es- 
tablished elastic behavior of the ortho- 
tropic plating beyond the limits pre- 
dicted by the first-order theory should 
also be kept in mind when “allowable 
stresses” for the design are discussed. 

The upper limits of allowable stresses 
for the orthotropic plating are often 
governed by maximum deflections 
rather than strength considerations. It 
is considered desirable to keep the de- 
flections small in order to prevent 
cracks in the asphalt wearing surface. 
For this reason the minimum thickness 
of plating is now limited by current 
German bridge specifications to 15/32 
in., with a rib spacing of 12 in. However, 
the necessity for such a limitation is 
debated. 

For the design of flat plating acting 
between ribs, stresses of 27.2 kips per 
sq in. (ksi) for St 37 steel and 38 ksi 
for St 52 steel, corresponding respec- 
tively to the American structural grade 
and low-alloy steels, are currently al- 
lowed by the German bridge author- 
ities, the value of 0.9 times the plastic 
limit being allowed for the “compara- 
tive stress” under a biaxial stress con- 
dition in the plate. 

It should be noted that a similar 
working stress of 28 ksi was recom- 
mended by the American Institute of 
Steel Construction for the structural- 
grade steel plating in the battle-deck 
floor system. 

In many current designs for ortho- 
tropic plate decks using the prescribed 
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(a) TEST ARRANGEMENT 


FIG. 4. Load-deflection curve was ob- 
tained from tests by Kloeppel on a 
half scale model of Save River Bridge 
plating. 
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T FIG. 5. Two basic types of orthotropic steel-plate decks are used: (a) with 
torsionally soft ribs, and (b) with torsionally stiff ribs. 


Fig. 6. Continuous fillet welds are used to weld ribs to under side of plating. 
In (a) details of a welded rib of the Save River Bridge are shown, in (b) an 
alternative arrangement, and in (c) details of welded ribs for the Duisburg- 


J Homberg Bridge. 
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Under-side view of the Rhine bridge, 
Duisburg-Homberg. Photo by DEMAG. 


minimum sizes, computation of local 
stresses in the flat plate is omitted en- 
tirely. 

In the design of longitudinal ribs for 
wheel loads and superimposed stresses 
from the main girder action, stress 
peaks close to the plastic limit have 
been allowed in some designs. Aside 
from safety considerations with regard 
to the rib as part of the orthotropic 
plate, discussed above, such stress peaks 
are quite in order also in the main gir- 
der system because of their strictly 
local character. If, in an extreme case, 
a stress up to the yield point should be 
reached at one point in a rib, sur- 
rounded by material subjected to a con- 
siderably lower stress intensity, no plas- 
tic deformation can develop, and there- 
fore such a condition should not be 
considered dangerous. Similar local 
stress concentrations are found in any 
conventional structure around rivet 
holes or at changes in cross section but 
it is common practice to disregard them. 

According to current German bridge 
specifications, the longitudinal ribs of 
orthotropic plating under the combined 
effects of local loads and main girder 
action should be designed with the same 
stresses as those allowed for simple 
members. However, for future specifi- 
cations, higher allowable tensile stresses 
for such superpositions are planned 
(25.5 ksi for St 37 steel and 38.4 ksi 
for St 52 steel). Reduction coefficients 
for stresses in the ribs due to local con- 
ditions, to be superimposed on the main 
girder stresses, have also been suggested. 

Development is still in progress and 
there is as yet no general agreement on 
some design problems. However, the 
various current tentative specifications 
and design methods based on the first- 
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order theory provide workable proce- 
dures that are comfortably on the safe 
side, and can be used with confidence 
in view of the large and still untapped 
safety reserves of the orthotropic plat- 
ing. 

The two basic systems of orthotropic 
steel-plate decks used at present—char- 
acterized by torsionally soft and tor- 
sionally stiff ribs—are shown in Fig. 5. 

In the torsionally soft system, flat 
bars, bulb shapes, angles and inverted 
T-sections have been used as longitudi- 
nal ribs, running continuously through 
slots in the webs of the floor beams. 
Now preference is given to flat bars, 
spaced approximately 12 in. on centers, 
since they can be used in any required 
size, and are the easiest to splice and to 
thread through the floor beams. Rib 
sizes vary from 5 in. x 7/16 in. to 10 
in. x 1 in.; the deck-plate thickness may 
vary from 7/16 in. to 1 in. Both struc- 
tural-grade steel and weldable high- 
strength steels are used, as required. 

Ribs are welded to the under side of 
the plating by continuous fillet welds. 
To avoid excessive warpage and resi- 
dual welding stresses in the deck plate, 
it is important to keep the weld sizes 
to a minimum. It is also desirable to 
avoid end craters and intersections of 
fillet welds. A solution to these prob- 
lems is shown in Fig. 6 (a). The cir- 
cular cutouts in the webs of the floor 
beams serve two purposes: (1) the 
longitudinal rib welds can be run con- 
tinuously through intersections, while 
the vertical and transverse welds can 
form closed loops, as indicated by the 
arrows; (2) stress concentrations at 
cutouts are minimized. 

Large shrinkage stresses may occur 
in parts of the floor-beam webs between 
the closely spaced longitudinal ribs. 
This can be avoided by the arrangement 
shown in Fig. 6 (b). 

Out of the many types tried in the 
torsionally stiff system, the trapezoidal 
box-shaped ribs shown in Fig. 6 (c) are 
now considered best. The rib thickness 
seldom exceeds 5/16 in. and even a rib 
thickness of 3/16 in. has occasionally 
been used. In spite of the thinness of 
the material, the box ribs are consid- 
ered corrosion proof, since no corrosion 
can take place in the airtight interior, 
and the smooth outside surface can be 
easily maintained. Unlike the torsion- 
ally soft ribs, the box-shaped ribs are 
usually butt welded to the webs of the 
floor beams at each intersection by 
means of bevel groove welds. These 
welds must develop the full tensile 
value of the rib and must be made with 
particular care. To give the system more 
torsional rigidity, additional stiffening 
plates between the box ribs have re- 
cently been introduced. See Fig. 5 (b). 

Field splicing of box-shaped ribs is 
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done by means of high-strength bolts 
handled through a hand hole provided 
in the bottom of the rib at the location 
of the splice. The system with torsion- 
ally stiff ribs has the advantage of a 
better load distributing capacity, result- 
ing in savings of material. On the other 
hand, the box-shaped ribs involve more 
labor for fabrication than the simple 
ribs of the torsionally soft system. 

Units of orthotropic plating are shop- 
fabricated in sizes governed by trans- 
portation possibilities. Panels up to 58 
ft x 18 ft have been fabricated as one 
weldment for transportation by barges. 
For the welding of flat ribs, a method 
known as Elin-Hafergut welding has 
been successfully applied. this 
method, coated electrodes approxi- 
mately 5 ft long are laid flat end to end 
along the joint to be welded and then 
covered by a hollowed copper bar 2 in. 
x 2 in. as shown in Fig. 7. After the 
welding circuit is closed, welding pro- 
ceeds automatically through melting of 
the electrode. Welds of uniform quality 
up to 20 ft in total length can be ob- 
tained by this method with a speed of 
approximately 8 in. per min. Welding 
of several ribs can proceed simultane- 
ously. The simple operations of this 
method do not necessarily require qual- 
ified welders. Warpage and residual 
welding stresses are reduced since the 
copper bar absorbs heat to a consider- 
able extent. 

Main girders used in conjunction 
with orthotropic-plate decks are of con- 
ventional type, except for the omission 
of the upper flanges. They can be 
welded or riveted if larger lower-flange 
areas are required. 

For erection, the cantilever method is 
generally used. The light, flangeless sec- 
tions of the girders are cantilevered 
first, then the preassembled panels of 
the orthotropic plating are placed on 
them. The longitudinal field splices be- 
tween the plating and the girder webs 
are usually riveted. Welding, riveting, 
bolting or combinations of these meth- 
ods are used for the field splices of the 
deck plating. 

For the wearing surface, asphalt is 
most often used. The total thickness 
ranges from 134 in. to 24% in. and con- 
sists of a coat of bituminous paint, a 
thin layer of mastic or corrugated alu- 
minum foil, and two layers of asphalt, 
each 34 in. to 1 in. thick. Considerable 
experience with asphalt wearing sur- 
faces has shown that their performance 
depends on careful design of mixes, 
good workmanship, and sufficient stiff- 
ness of the steel deck. Mechanical means 
for improving the bond of the asphalt 
to the deck, such as welded flat bars 
or wire mesh, are now considered su- 
perfluous and should not be used since 
the additional welding that would be 
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involved might weaken the steel deck. 

Non-asphaltie wearing surfaces, such 
as latex compounds or epoxy resins, ap- 
plied in thicknesses of 3@ in. to 1% in., 
are more expensive but have the advan- 
tage of lighter weight. 

The cost of the wearing surface is 
only a small fraction of the total cost 
of the bridge and in case of any dam- 
age, the wearing surface can be easily 
and cheaply repaired or replaced. In 
cases where cracks have appeared in the 
wearing surface, no corrosive damage 
to the steel deck has been found. For 
such reasons most bridge designers are 
now of the opinion that the importance 
of wearing-surface problems should not 
be exaggerated, and that the steel con- 
struction should not be unduly penal- 
ized by too rigorous stiffness require- 
ments. 

Weight savings resulting from the 
elimination of concrete decks and from 
a better utilization of structural steel 
in the orthotropic-plate system are 
shown by a comparison with typical 
bridges of conventional design in Table 
I. It should be noted that the first four 
structures listed—those with ortho- 
tropic-plate decks—were designed for 
traffic loads substantially heavier than 
those in the current AASHO specifi- 
cations. Similar dead-weight savings are 
obtained for suspension bridges, none 
of which are in the table. 

In the longer span range, steel sav- 
ings are even more remarkable. The 
new Cologne-Muelheim suspension 
bridge required a total of only 5,810 
tons of steel, although it replaced a 
structure containing 12,890 tons of 
steel. The steel weight of the new Save 
Bridge in Belgrade is 3,800 tons, replac- 
ing a destroyed suspension bridge of 
6,800 tons. 

Substantial savings due to lightweight 
construction can be obtained in the sub- 
structures of bridges, especially where 
foundation conditions are difficult. 


TABLE I. Unit weights and steel quantities for some 


existing bridges 
YEAR SPANS, FT. 


Bridges with orthotropic plate decks: 


Mannheim-Ludwigshafen, Under 300-300-300 
Germany constr. 

Weser Bridge Porta, 1954 209-256-348 
Germany 

St. Alban Bridge, Basel, 1954 189-443-189 
Switzerland 

Save Bridge, Belgrade, 1956 246-856-246 


Yugoslavia 
Bridges with concrele decks: 
Passaic River Bridge, 1951 
New Jersey 


Quinnipiac River Bridge, 1957 258-387-258 


Connecticut 
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220-275-375-275-220 90 


Since longer spans are economically fea- 
sible, the number of piers can be re- 
duced. 

The saving in weight of steel is par- 
tially offset by the increased cost of fab- 
ricating the orthotropic steel plate. Ac- 
cording to German fabricators with 
experience in this type of construction, 
with whom the writer has had an op- 
portunity to discuss fabrication prob- 
lems, approximately 20 percent more 
man-hours per ton of steel are needed 
for an orthotropic-plate bridge than for 
a long-span plate-girder bridge of con- 
ventional type. 

In the United States a 20-percent in- 
crease in labor ought to increase the 
unit price of fabricated steel by not 
more than 10 percent, or a 10-percent 
saving in steel weight should make the 
total steel cost of a conventional and 
an orthotropic-plate structure equal. In 
such a case the price differential be- 
tween a reinforced concrete deck and 
an asphalt wearing surface would still 
result in a net saving, in addition to 
savings in the substructure and the 
better load-carrying capacity of the 
bridge. 

Based on the above considerations, a 
superstructure cost saving of approxi- 
mately 15 percent is obtained for a con- 
tinuous bridge of orthotropic-plate de- 
sign in the 375 to 400-ft span range 
with a steel weight of 75 psf, as com- 
pared with a typical conventional struc- 
ture in the same span range. Savings 
would be larger as the spans increase 
in length. For the longer spans the 
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weldable steels of T-1 type may offer 
interesting possibilities. 

To obtain opinions and comments 
from fabricators of structural steel in 
the United States, preliminary designs 
were submitted to a number of firms. 
While some were skeptical about the 
economy of the system, several indi- 
cated their interest and readiness to bid 
on this type of construction and quoted 
unit prices within the predicted range. 

Now that significant progress has 
been made in other structural fields 
such as those of reinforced concrete 
and aluminum, steel construction can- 
not remain at a standstill and retain its 
competitive position. The orthotropic- 
plate system, which represents unques- 
tionable progress in bridge building, 
points the way to new and more efficient 
methods of utilizing structural steel by 
developing the still unexhausted poten- 
tialities of the material. 

The writer wishes to express his ap- 
preciation to the firms of MAN-Werk 
Gustavsburg and DEMAG-Duisburg 
and to other organizations and engi- 
neers whose technical information and 
photographic material have aided ma- 
terially in the preparation of this arti- 
cle. He also wishes to thank Prof. Dr.- 
Ing. W. Pelikan of the Technical Uni- 
versity in Stuttgart for most valuable 
information and for his review of the 
article. 

A list of pertinent literature on the 
subject may be obtained by addressing 
the writer, in care of Frederic R. Harris, 
Inc., 27 William St., New York 5, N. Y. 


FIG. 7. The Elin-Hafergut method of 
making fillet welds in trough position 
does not necessarily require qualified 
welders. Warping and residual welding 
stresses are reduced since copper bar 
absorbs much of the heat. Photo by 
MAN. 
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Girder and slab construction for Dough- 
erty Hall at Villanova University. Note 
column forms made of four pieces of 
stock lumber of same width as girders 
carried. Girder forms are made of three 
pieces of 2 x 12-in. lumber. Joists of 2 x 
12's carry plywood deck. Spacing be- 
tween girders is 12 ft to match three 
Pieces of plywood. Henry D. Dagit & 
Sons, architect; McCormic-Taylor Asso- 
ciates, engineers; Joseph R. Farrell, Inc., 
builder. 


JOSEPH R. FARRELL, M. ASCE, President, 


Joseph R. Farrell, Inc., West Conshohocken, Pa. 


ECONOMY IN CONCRETE BUILDINGS 
Large construction savings through small design changes 


M jor economies in concrete build- 
ings can be achieved by giving con- 
sideration in the design stage to such 
features as the methods of forming 
used by constructors and the com- 
mercial sizes of lumber. It is essential 
first to recognize that neither the cost 
nor the weight of a small amount of 
“extra” concrete in beams is of top im- 
portance. Perhaps 10 cu yd of con- 
crete costing $25 per cu yd for pur- 
chase and placing (as added concrete 
only) will simplify forming out of all 
proportion to its $250 of added cost 
for a 100 x 200-ft building of three or 
four stories. And the 25 tons of extra 
weight, spread over some 25 footings, 
is negligible in almost all cases. Minor 
changes in design can achieve large 
savings. 

It was natural for the engineers who 
designed the first concrete buildings 
to follow the pattern of the beam-and- 
girder, timber-and-steel structures of 
the day. A typical design would have 
columns spaced about 20 ft on centers 
both ways with 12 x 20-in. girders 
running in one direction and 8 x 16- 
in. beams at the third points, spaced 
therefore about 6 ft 8 in. on centers. 
The columns supporting the roof 
might be 14 in. square, those support- 
ing the floor below the roof 16 in. 
square, those supporting the next 
lower floor 18 in. square, and so on. 

The forms were all made of dimen- 
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sioned }umber sawed on the job to the 
proper size and spliced together with 
battens. A ledger board was nailed to 
the battens of the beam sides at the 
proper distance below the under side 
of the slab form to support 2 x 4’s or 
2 x 6’s to act as joists to carry the slab 
forms. A kicker was nailed to the 
shore head on each side of the beam 
and girder forms to prevent them 
from spreading as a result of concrete 
pressure. 

The girder forms had to be cut at 
each beam and the column forms had 
to be cut out on four sides to receive 
the beams and girders. In addition, 
the slab forms had to be cut out at 
the four corners of each column be- 
cause the column was wider than the 
beams and girders it supported. The 
practice of reducing the size of the 
columns on each succeeding floor as 
the building rose in height made it 
necessary not only to remake the col- 
umn forms for each floor, but also 
to lengthen the beam and _ girder 
forms which were supported by the 
columns. The boards in the slab forms 
which had been cut out for the cor- 
ners of the large columns at the first 
supported floor would not fit the re- 
duced columns of the second sup- 
ported floor. This system was very 
wasteful of lumber and labor. 

Numerous systems of concrete de- 
sign have been developed over the 
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years in an effort to reduce the cost 
of concrete structures. Real progress 
has been made. The flat slab has been 
developed in many forms by engi- 
neers, each with a good idea. In the 
American way, when one man, con- 
ceives a good plan, each man who uses 
it tries to improve on it. 

The beam-and-girder design has 
been modified by the use of concrete 
joists formed by metal pans of vari- 
ous kinds, which have effected sav- 
ings in lumber and labor. Use of ply- 
wood for concrete forms not only has 
resulted in great savings in formwork 
but has improved the appearance of 
the concrete so that it is acceptable as 
a finished material in many fine build- 
ings. 

The concrete designer has several 
systems from which to chose: normal 
flat slab with capitals and drop heads; 
flat slab without capitals and drop 
heads; plate slabs; girder and slab; 
four-way slab supported on beams run- 
ning from column to column; joist and 
slab formed by pans; joist and slab 
formed by wooden joist forms, set 4 ft 
apart, the width of a sheet of plywood; 
either flat-slab or joist-and-slab con- 
struction supported on rigid frames for 
long spans; and the various types of 
thin-shell roofs, to name a few. 

The following suggestions can yield 
economies in construction with any of 
the various framing systems: 
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Parking structure at Upper Darby, Pa., of rigid-frame and joist- 
and-slab construction. Note that the rigid-frame forms are pre- 
fabricated, ready to set. The joist forms are made of three pieces 
of stock lumber and set 4 ft plus apart to fit the plywood. Metal- 


Structure nearing completion is seen at right. Some reshoring of 
lower floors has been done to permit early release of forms for 
the next lift. Note portable tower hoist for placing concrete 
where needed. John B. McClatchy is owner of the structure, Earl 


pan and flat-slab construction is used in odd-shaped bays. 


1. Columns should be the same 
size from foundation to roof. Then 
beam forms as well as column forms 
can be reused from floor to floor with- 
out alteration. 

2. Spacing of columns from center 
to center should be uniform through- 
out the building as far as possible. 
This makes for simplicity and allows 
mass production of formwork. 

3. Column centers should be set so 
that the distance between faces of 
beams will be multiples of 4 ft plus 
one inch, permitting whole sheets of 
plywood to be used without cutting 
for slab forms. For instance if the 
width of the beam or girder support- 
ing the slab is 14 in., the column cen- 
ters should be 21 ft 3 in. apart, not 
20 ft. In flat-slab construction, the 
drop heads should be 8 ft, 10 ft, or 12 
ft square, and the distance between 
drop heads should be a multiple of 4 
ft plus one inch. The extra inch facili- 
tates stripping of the forms. 

4. Columns should be no_ wider 
than the girder they support. Then 
the column form becomes a simple 
rectangular box without cutouts, and 
the slab form does not have to be cut 
out at each corner of the column. 

5. Beams should all be of one depth 
on each floor and of a depth permitting 
the use of stock lumber. This depth can 
be established by adding an even num- 
ber of inches plus % in. (the thickness 
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of plywood) to the depth of the con- 
crete slab to establish the total depth 
of the beam. Stock 2-in. lumber is about 
36 in. or 14 in. scant of the nominal size 
in both directions, thus a 2 x 12 is actu- 
ally 1544 X 11% in. The 154-in. beam 
bottom is placed between the side 
forms. Thus the depth of the concrete 
beam below the 5¢-in. plywood, using 
2 X 12’s, as the beam sides, is 1144 — 
154 = 9% in. If the slab is 5 in. thick, 
the total depth of the beam is 9% in. 
+ 5% in. + 5 in. = 15% in. If caleula- 
tions show that the economical beam 
depth for a given span is 14 or 15 in., 
make the beam 15% in. 

Stock lumber can be purchased in 
nominal sizes of 2 X 2,2 x 3,2 x 4, 
2 x 6,2 x 8,2 x 10,2 x 12, and2 x 
14, so there is a wide range for selection. 
If the beam depth is too great to use a 
2 x 14, two pieces of lumber can be 
used together to make the beam sides; 
each will be about 4% in. scant for a 
total of lin. Ifa 2 10 anda2 x 12 
are used, the total depth will be 944 + 
11% — 1% or 19% in. plus the %-in. 
plywood and slab thickness. The joint 
between the 2 x 10 and the 2 x 12 can 
be covered by a chamfer strip to add 
architectural interest; or the sides of 
deep beams can be made of plywood. 

The size of lumber used in the 
beam sides establishes the depth of the 
joists supporting the slab forms. The 
whole wooden stficture of the forms 


P. Allabach, engineer, and Joseph R. Farrell, Inc., builder. 


can thus be carried on a level table 
of 4x 6’s supported on shores. This 
saves untold dollars in cutting, meas- 
uring and leveling the work in place. 

6. The structural design should be 
prepared simultaneously with the ar- 
chitectural design so that these items 
can be accomplished. Room sizes can 
usually be varied a few inches to ac- 
commodate the structural design. 

In a school constructed by our firm 
the architect asked my cooperation to 
keep the cost down. After studying the 
preliminary sketches I _ suggested 
changing the classroom and corridor 
dimensions a few inches in length and 
breadth. He accepted the suggestions. 
The result was that the cost per square 
foot of the concrete structure was 25 
percent less in 1956 than that of a sim- 
ilar school built ten years earlier in 
spite of a 40 percent increase in the 
construction cost index—a net saving 
of 46 percent. 

The procedure outlined can provide 
fireproof concrete construction at no 
greater cost than that of less desirable 
materials. A little tolerance is needed 
and a willingness to study the prob- 
lems of others. This, with a lot of co- 
operation, can save money for the own- 
er. The resulting structure will en- 
hance the reputation of the consulting 
engineer as an economical designer. 
And the simplified forming will avoid 
a lot of headaches for the builder. 
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Water resources 


PAUL H. BERG, A.M., ASCE, Project Manager 


(1) Lovewell Dam 


Bresty progress is being made in de- 
veloping the Kansas River drainage area 
of the Missouri River Basin Project, au- 
thorized for construction by the Flood 
Control Acts of 1944 and 1946. Today, 
of the eleven dams authorized for con- 
struction by the Bureau of Reclama- 
tion, eight are complete: Medicine 
Creek, December 1949; Enders, Janu- 
ary 1951; Bonny, May 1951; Cedar 
Bluff, October 1951; Trenton, Novem- 
ber 1953; Kirwin, August 1955; Web- 
ster, June 1956; and Lovewell, Septem- 
ber 1957. Irrigation water was delivered 
to the first lands on the Cambridge Unit 
in 1951. For the irrigation season of 
1958, water was available for about 93,- 
000 acres of land out of a water supply 
potential of 356,000 acres. Units essen- 
tially completed are: Cambridge, 15,600 
acres; Franklin, 15,270 acres; Superior- 
Courtland, 8,970 acres; and Kirwin, 
11,500 acres. Units partially completed 
are: Red Willow, 7,000 of 11,150 acres; 
Meeker-Driftwood, 8,600 of 16,440 
acres; Frenchman, 9,600 of 21,090 
acres; and Courtland, 16,400 of 49,000, 
Construction is just starting on the 
Webster, 8,500 acres. For the general 
location of dams and irrigation units 
see Fig. 1. 

Development of water resources in 
the Kansas River drainage basin is part 
of the overall plan of development for 
the Missouri River Basin Project. This 
project envisions the conservation, con- 
trol, and use of the basin’s water re- 
sources through the cooperative efforts 
of federal, state and local governments. 
Its objective is to stabilize and increase 
agricultural and industrial productivity 
and to establish new economic oppor- 
tunities. Major benefits from the project 
are irrigation, production of hydroelec- 
trie power, flood control, and naviga- 
tion. Other benefits are municipal and 
industrial water supplies, new recrea- 
tion facilities, fish and wildlife conserva- 
. tion, pollution abatement, and silt de- 
(9) Typical Canal and irri- tention. 
grated area The Kansas River drainage basin is 
about 480 miles long, about 140 miles 
wide, and covers an area of 60,000 sq 
miles. The two main subbasins where 
principal Bureau construction has taken 
place are the Republican River, with a 
drainage area of 25,270 sq miles, and the 


(2) Webster Dam 
(3) Kirwin Dam 


(4) Trenton Dam 
(5) Cedar Bluff Dam 
(6) Bonny Dam 


(7) Enders Dam 
(8) Medicine Creek Dam 
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A. D. SODERBERG, M. ASCE, Project Engineer, Bureau of Reclamation, McCook, Nebr. 


Smoky Hill River, with a drainage area 
of 19,970 sq miles. 

The basin as a whole constitutes 
about one-tenth of the drainage area of 
the Missouri River. The land rises from 
an elevation of 750 ft to about 5,500 ft 
at the western end of the basin. A no- 
ticeable break in the general slope oc- 
curs in the vicinity of Concordia, Kans., 
the slope west of that point being about 
12 ft per mile, while that to the east is 
only about 5 ft per mile to the mouth. 
The climate varies from moderately 
humid, with an average rainfall of about 
37 in., to semiarid in the western part, 
with an average rainfall of about 17 in. 

The entire basin is subject to high 
winds, intense rainstorms and wide var- 
iations in temperature, extreme tem- 
peratures being 120 deg F at Alton, 
Kans., and — 43 deg F at Holdrege, 
Nebr. The frost-free season ranges from 
approximately 150 days in the western 
part to 200 days in the eastern part. 
Agriculture and the processing of agri- 
cultural products constitute the princi- 
pal industries in the basin. The uncer- 
tainty of adequate and timely precipita- 
tion greatly limits crop diversification 
in the western section of the basin. This 
coupled with long records of floods 
ranging from minor to disastrous made 
a natural combination for water re- 
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developed in Kansas River basin 


sources development. Irrigation is not a 
cure-all nor does its practice guarantee 
bountiful crops; however, it assures 
consistent crop yields and permits 
greater diversification, thereby stabiliz- 
ing the economy. 

Dams and reservoirs form the back- 
bone of the plan. Because of site and 
foundation considerations, all eight 
dams are of the earthfill type. Power 
development has not been found fea- 
sible for the dams constructed to date. 

Range in size of the dams has not 
been great, the height above streambed 
varying from 91 to 1384 ft, and that 
above foundation, from 93 to 202 ft. As 
may be expected, spillway discharges 
have varied considerably, from 35,000 
cfs to 200,000 cfs, depending on the 
economics of spillway costs. This eco- 
nomic balance has been carefully an- 
alyzed to achieve the least expensive 
structure with all factors, such as relo- 
cations, inundation area, and evapora- 
tion, receiving consideration. A sedi- 
mentation pool for an accumulation of 
100 years has been provided at each 
dam before encroachment on the con- 
servation pool. Outlet capacities vary in 
accordance with stream demands and 
range from 150 to 4,100 cfs. Physical 
data on the dams and reservoirs are 
given in Table I. 


Kanopolis 
(U.S.C.E.) 


KANSAS 


Fig. 1. Authorized projects of the Bureau of Reclamation in the Kansas River basin, here 
shown, are part of the overall plan for development of the Missouri River Basin Project. 


In the formulation of the plans, reser- 
voir hydrology furnishes the basic cri- 
teria for determining the size of dams. 
In reviewing this data one fact stands 
out—the extremely large variations in 
flow of individual streams in the basins. 
Flooding is frequent, and most streams 
show a number of floods for the periods 
of record. Many discharges vary from 
nothing to a maximum of 200,000 cfs. 
This fact is one of the very basic rea- 
sons for conserving and utilizing these 
waters and for decreasing the damage 
inherent in these floods. Inflow design 
floods were all based on actual storms 
transposed to the various drainage 
areas. For comparisons of the reservoir 
hydrology see Table II. 

Any construction program of the 
magnitude of this one naturally invites 
attention to the costs involved. Certain 
relationships exist which are not only 
interesting but also may be of value in 
planning similar works in other areas. 
While not always consistent, the costs 
to conserve and control drainage areas 
show a pattern of $3,000 to $4,000 per 
sq mile for those in the 4,000-sq mile 
range up to about $8,000 per sq mile in 
the 1,000-sq mile range. As may be ex- 
pected, relocation costs vary widely, 
ranging from less than one percent to 38 
percent of the total costs. Dam embank- 
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ment costs per cubic yard show a con- 
sistent pattern downward, the first dam 
built being $1.03 per cu yd and the last 
$0.34 per cy yd, even though its vol- 
ume was considerably less. Spillway 
costs per cubic foot per second of dis- 
charge vary from $15 to $31 per cfs. 
Relating all spillway costs to the cost of 
concrete shows a pattern that is fairly 
consistent, costs ranging from $62 to 
$100 per cu yd. Field costs and relation- 
ships are shown in Table III. 

One of the problems connected with 
concrete construction in the Kansas- 
Nebraska area has been that natural ag- 
gregates found in the stream beds are 
reactive with cement. The reaction pro- 
duces excessive expansion with result- 
ing cracks and deterioration of the con- 
crete. This expansion has been inhibited 
most effectively in laboratory tests by 
using a limestone coarse aggregate with 
the natural fine aggregates. To date, 
the only approved sources for concrete 
aggregate in this area are those located 
from 25 to 40 miles southeast of Oma- 


ha, near Kansas City, 100 miles south 
of Topeka, Kans., and 140 miles south 
of Manhattan, Kans. This restriction 
has increased the cost of the concrete 
aggregate from $1.00 to $2.00 per ton, 
but it is believed that the life of the 
structures is extended by several dec- 
ades. 

Another problem of construction in 
the area that deserves comment is the 
prevalence of loess soil and its use as a 
foundation material. True loess is a 
loose, wind-deposited soil covering a 
large part of the area. It is generally 
composed of uniform silt-sized particles 
which were loosely deposited and are 
bonded together with relatively small 
amounts of clay forming the typical 
loess “structure.” Normally loess has 
high shearing resistance and will with- 
stand high loadings without great set- 
tlement when the natural moisture con- 
tent is low. However, when wet, the 
clay band tends to soften and cause col- 
lapse of the loess structure, inducing 
large settlement under low loading and 


loss of shearing strength. Undisturbed 
densities of true, wind-deposited loess 
normally range from about 75 to 85 lb 
per cu ft. If the material has been wetted 
and consolidated or has been reworked, 
the natural density is higher, sometimes 
as much as 100 lb per cu ft or more. In 
unusual cases, the wind-deposited ma- 
terial has been found to have a density 
as low as 65 Ib per cu ft. 

Studies by the Bureau of Reclamation 
have shown that the natural density is 
perhaps the most important index prop- 
erty of loess, in that the ultimate settle- 
ment that can be expected and the 
shearing resistance of the material after 
wetting are dependent largely on the 
natural density. The possibility of pre- 
consolidating loess foundations has ap- 
pealed to many engineers and designers, 
particularly for hydraulic structures 
such as dams, and where the materials 
will eventually become wetted. 

In the case of earth dams, which ex- 
ert a high pressure but are rather flexi- 
ble, the theory indicated that by pond- 


TABLE |. Physical data on dams ana reservoirs 


Irem 
Dam 


Height above river bed, ft 
Height above foundation, ft 


Volume, cu yd: 
Earth & rockfill without spillway 
Coner. in spillway & outlet 


Crest length, ft 
Crest width, ft 


Base width, ft 
Crest elevation, M.8.L. 


Maximum spillway discharge, cfs 
ca 
t 


Dead storage, acre-ft 
Sedimentation (100 yrs), acre-ft 
Irrigation, acre-ft 

Flood control, acre-ft 
Surcharge, acre-ft 


Area, top conservation pool, acres 
Area, top max. water surface, acres 


Aver annual runoff, acre-ft 
Pertod 


Peak discharge, cfs 
Date, mo. and year 


Minimum discharge, cfs... 
Date, mo and year 


Inflow design flood vol., acre-ft 
Period, hours 
Peak, cfs 


Historical floods, years 
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MEDICINE 
Creex 


CEDAR 


Crpar 


4,980 
62,800 
"19-56 
445,900 
1951 


12,400 
1954 


TRENTON 


Krirwin Wesster Loveweir 


100 117 
144 169 


8,130,000 9,537,000 
59,792 42,850 


8,600 12,646 
30 30 


800 960 
2,793 1,779 


TRENTON 


24,000 55,200 
9/1919 7/1951 
) 


0 
Various Various 


115 103 128 134 107 91 
2,730,000 1,951,000 8,853,000 8,490,000 8,145,000 3,000,000 
29,570 45,622 31,446 33,360 43,794 12,896 
5,665 2,603 9,200 12,560 10,720 8,500 
840 670 980 910 940 680 
97,800 200,000 73,300 84,000 133,000 96,000 138,000 35,000 
450 1,300 160 1,015 4,100 900 520 3,200 
6 8 6 6 8 6 6 6 
: Reservoir 
5,400 8,500 1,400 8,300 4,100 6,400 2,200 4,400 
30,000 4,000 16,000 26,000 102,000 18,500 13,000 16,000 
33,800 36,000 39,900 176,800 116,100 88/800 64,900 37,300 
51,700 30,000 128,800 191,900 133/800 219,400 193,600 50,500 
See ecco 106,600 6,200 178,200 353,200 107,700 198,500 140,900 94,100 
1,768 1,707 2,042 6,869 4,970 4,940 3,445 3,001 
ee TABLE Il. Hydrologic data on dams and reservoirs : 
MeEpIcINE | 
CREEK EnDERS Bonny Kirwin Wesster LOVEWELL 
56,700 62,300 30,800 138,900 54,100 51,700 19,000 
"29-56 "29-'56 "29-55 "29-56 "29-56 *20-'55 "29-'49 
aa Annual runoff, max., acre-ft.............eeee00. 125,500 73,700 151,600 542,200 279,100 352,600 138,501 
ade Annual runoff, min., acre-ft. ..........scccccece 38,700 54,500 12,800 | | 47,100 8,100 8,400 1,300 
1939 1939 i940 1954 1956 1955 1934 
111,000 2,850 103,000 23,800 200,000 23,300 
6/1947 6/1940 5/1935 1951 5/1935 7/1950 
6 5 0 0 
3/1938 Various ~—Various Various 
300,000 300,000 409,000 810,000 396,000 607,000 436,000 254,000 
72 84 72 192 72 144 84 336 
200,000 200,000 245,000 391,000 295,000 260,000 268,900 82,000 
: 1935 1935 1935 1938 1903 1919 1903 1941 
Be 1942 1940 1951 1915 1959 1915 1947 
ae 1947 1956 1935 1951 1941 1950 : 
bee 1948 1936 1957 1948 1951 
1951 
1957 
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ing, settlement could be attained during 
construction rather than later—after 
completion and filling of the reservoir. 
For this reason, for a number of dams 
in the area, where foundations on loess 
material were required, the foundations 
were thoroughly wetted by ponding and 
sprinkling before fill construction. It is 
significant to note that settlement meas- 
uring points established throughout 
these ponded areas showed very little 
settlement from saturation alone except 
in areas of very low density. An external 
load, applied by embankment construc- 
tion or other means while the loess is 
wet, will cause consolidation. 


Irrigation development 


Irrigation development has followed 
a pattern of progress parallel with dam 
construction..Under Reclamation laws 
governing water, both rural and urban 
users are required to pay in accordance 


with their ability and the extent of their 
benefits. Revenue from main-stem pow- 
er plants in the Missouri River basin 
will repay additional parts of the costs. 
Flood control and navigation alloca- 
tions are non-reimbursable. According- 
ly, repayment contracts have been 
signed with eight irrigation districts in 
this basin. Specific irrigation works for 
the districts are under way at the pres- 
ent time. Canal and lateral construction 
has been of conventional earth sections 
and has included the many varied irri- 
gation structures, such as concrete 
siphons, wasteways, checks, turnouts, 
culverts, and bridges. Concrete pipe is 
used to a maximum, and precasting of 
the smaller irrigation structures is the 
dominant construction practice. 

While irrigation conveyance and dis- 
tribution systems do not have the gla- 
mour of dam construction, they have 
presented a real challenge since they 


must be economically fitted to the ter- 
rain and into existing ownership pat- 
terns. In this area of intense, intermit- 
tent rainfall, cross-drainage has been 
particularly vexing. A summary of 
physical data and some cost relation- 
ships is given in Table IV. 

As funds become available, comple- 
tion of the authorized dams of Norton, 
Red Willow, Glen Elder and Wray is 
contemplated, along with the associ- 
ated irrigation units of St. Francis, 
North Republican, Almena, Glen Elder, 
Cedar Bluff and Kanopolis. 

W. A. Dexheimer, M. ASCE, is Com- 
missioner of the Bureau of Reclama- 
tion. Designs and technical supervision 
of construction are under the direction 
of Grant Bloodgood, M. ASCE, Assist- 
ant Commissioner and Chief Engineer, 
in Denver, Colo. The Kansas River 
Project is in the Bureau’s Region 7, 
with R. J. Walter, Jr., Director. 


TABLE Ill. Field costs and relationships for dams and reservoirs 
(Includes right-of-way but excludes investigation, engineering and administration) 


Years Bui.t 


Spillway 
Outlet works 


Clearing 


Spillway and outlet works, cost per cu yd of concr. 
Spillway, cost per cfs of discharge 

Outlet works, cost per cfs of discharge 

Dam structure, cost per cu yd of embankment.... 
Clearing, cost per acre, conserv. water surface... . 
Rights-of-way, cost per acre, max. water surface. . 
Relocations, percentage of total cost 

Drainage area, cost per sq mile to control and 


Lateral canal: 
are cap., cfs 


Consumptive use, acre-ft per acre 
Effective precip., ft 
Diversion req., acre-ft per acre 


MEDICINE 
CREEK 


2,610,000 
86,000 


CEDAR 
Bonny Buiurr 


1949 1951 
$2,300,000 
620,000 
105,000 
685,000 
7,962,000 


12,000 
120,000 


TRENTON Wesster 
1956 1957 


$2,451,000 $ 955,000 
335,000 


740,000 
1,225,000 
1,075,000 


8,670 


Drirrwoop (partial) 
1958 1954 


$11,804,000 


8,310 7,710 


TABLE IV. Data on irrigation units 


MEEKER Rep WILLow 


CAMBRIDGE 
1955 


Physical data and relationships 


Field costs and relationships 


FRANKLIN 
1956 


Superior- 


Sup.-Court, 
jal) & 


OURTLAND 
1958 


(Includes right-of-way but excludes investigation, engineering and administration) 


Canal cost per mile 

Lateral cost per mile 
Right-of-way cost per mile... 
System cost per acre 
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$1,018,000 $4,050,000 
191,000 744,000 
142,000 418,000 


$4,136,000 
646, 
363,000 


$1,426,000 
279,000 
217,000 


$5,145,000 $1,351,000 $5,212,000 


$1,922,000 


5,950,000 4,989,000 4,287,000 
| 
Miscellaneous........-.-. eee 127,000 89,000 153,000 743,000 52,000 349,000 123,000 
Total... $5,689,000 $6,811,000 $11,523,000 $18,109,000 $11,264,000 $9,287,000 $4,508,000 
75 86 90 88 62 73 62 100 
20 15 31 27 25 27 18 27 
620 670 3,190 610 100 600 470 100 
0.96 1.03 0.92 0.94 0.73 0.52 0.53 0.34 
49 11 10 2 13 8 7 18 
E 69 218 30 41 76 115 112 160 : 
3.67 2.33 1,21 0.89 38.03 12,00 7.23 16.41 _ 
x 
par IRWIN 
62.9 19.4 49.2 61.8 30.0 119.2 44.0 
eka 284 130 325 308 139 751 175 
103 111 65 45 50 90 82 
Capacities, cfs..........0.0.ccccececeeuceees 4 to 30 6 to 18 6 to 30 6 to 24 6 to 18 6to42 4 to 24 
9,950 4,850 12,400 12,500 4,820 40,860 7,900 
Acres per mile of system. .......scccesccesececs 155 215 167 142 123 182 154 
Hydrology 
2.45 2.46 2.46 2.54 2.56” 2.56 2.50 
1.40 1.45 1.50 1.53 1.60 1.60 1.53 
2.00 1.90 1.81 2.39 2.16 2.16 1.85 
Total... {$5,500,000 511,599,000 $3,668,000 
IAN eee 65,800 51,600 82,500 68,900 47,500 69,200 56,400 
15,000 14,600 16,800 18,400 12,700 15,600 19,100 
3,420 4,370 4,470 3,800 4,170 2,750 8,780 
314 193 333 360 304 225 319 
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“Building the world’s arch 


FRANCIS J. MURPHY, M. ASCE Manager) Marphy Corp. Emery, Coli 


Cables hold the Glen Canyon arch of 1,028-ft span as it is built out from the sheer walls of the 


canyon, just downstream from the dam site. All photos courtesy U.S. Bureau of Reclamation. 


The world’s highest arch bridge is soon 
to be opened to traffic and the Colorado 
River will be spanned once more—this 
time by the highest steel arch bridge in 
the world. Of even greater significance 
is the fact that the completion of this 
1,028-ft steel span will mark the ter- 
mination of one of the first major con- 
tracts in the U. 8. Bureau of Recla- 
mation’s Glen Canyon development. 
(See “Construction Begins on Glen 
Canyon Dam”, by W. A. Dexheimer, 
M.ASCE, July 
1957, vol. p. 473.) 

Officially, the Glen Canyon Bridge is 
one of the initial segments of the con- 


FIG. 1. A 145-mile 


templated Colorado River Storage Proj- 
ect embracing $760 million in funds 
for the Bureau of Reclamation’s water 
development and power plants. Lo- 
cated about 140 miles upstream from 
the Grand Canyon, the Glen Canyon 
Dam site (Fig. 1) is 16 miles from Lees 
Ferry, Ariz., and 135 miles from Flag- 
staff, Ariz., the nearest railhead. The 
dam is scheduled for completion in 
1964. 

The Glen Canyon Bridge is one of 
the most interesting projects to be built 
in this country for some time. In addi- 
tion to being the highest bridge of its 
type in the world, it was built in a com- 


pletely isolated area. When the esti- 
mates were made for the job, the only 
access to the site was by private plane 
landing in the desert, or by an extreme- 
ly difficult 75-mile overland trip in a 
four-wheel-drive jeep from Kanab, 
Utah. 

The joint-venture firm of Kiewit- 
Judson Pacific Murphy was the suc- 
cessful bidder on the Glen Canyon Proj- 
ect on December 19, 1956; the only 
other bidder was Bethlehem Pacific 
Coast Steel Corporation. 

Over the deep canyon the steel ob- 
viously had to be erected from the top 
without falsework. Tiebacks to hold the 
arch during erection were a natural 
means of construction. And an over- 
head line or cableway was a logical 
means for the transport and erection of 


truck haul from Cornet \A 4 members as it greatly reduced the load 
Flagstaff over poor _ “es that had to be supported on the erected 
roads was one of steel over the deep canyon. 
the problems of y “oLEN CANYON | With this general plan for the work, 
building the 4 incor construction started on a camp site and 
bridge across . : os access roads into the area. Eight weeks 
Glen Canyon. fat? | were spent in minimum preliminary de- 
velopment of the site. 
a R Foundations or skewbacks for the 
arch were installed some 500 ft above 
—- . the surface of the Colorado River. Rock 


on the west side was found to be less 


& dependable than anticipated and 9,500 


EXPLANATION a a ap cu yd were removed, requiring a larger 


Pavid 
—— 
OFT 


skewback than had been planned and 
better ties into the rock. 
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Pneumatic drill, mounted on a quarry- 
bar, line drills holes along the excava- 
tion for the skewback. 


Getting a foothold on the nearly ver- 
tical canyon walls presented a problem. 
Workmen were supported in bosun’s 
chairs, hazardous looking but as safe 
as other methods. Our own forces 
handled the surveying, establishing con- 
trols independent of the Bureau of Rec- 
lamation. Members of our surveying 
crew were exceptionally good high seal- 
ers, and what they could do on the cliff 
faces was phenomenal. While hanging 
by manila lines, they often took read- 
ings while the legs of their surveying 
instruments were inserted in crevices, 
supported on bars stuck into the cliff, 
or rested on tiny ledges. 

Regular pneumatic drills were used 
but these were mounted on a quarry 
bar instead of being worked from a 
platform. The skewback periphery was 
line drilled, then blasted with light 
charges to avoid disturbing adjacent 
rock, 

After excavation to the preseribed 
measurements, holes were drilled an 
additional 30 ft into the rock and an- 
chor rods grouted in. Reinforeing was 
set and the skewback concreted with 
the main bridge base-plates or grillages 
in place. It was a critical operation, of 
course, to locate the base plates and 
anchor rods, for which surveying was 
done under most difficult conditions. 


Steel fabrication 


Fabrieation of the steel started in 
October 1957 in the shops of the Judson 
Pacifie-Murphy Corp. in Emeryville, 
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Forms for placing concrete for the skew- 
back were bolted to the nearly vertical 
rock wall of the canyon. 


Calif. Most of the members are built- 
up sections of angles and plates of 
structural carbon steel and structural 
alloy steel. Throughout the arch rivets 
were used, ranging in diameter from 
11% in. down to % in. The vertical 
posts, floor beams and stringers re- 
quired normal fabrication, but the arch 
chord members had to be milled to a 
tolerance of 1/10,000th of an inch. 

Before the steel was shipped to the 
job site, it was laid out on the ground 
and completely assembled in the form 
of four half-arches. In normal practice 
only three or four panels would be laid 
out and, as members were removed 
from one end, new members would be 
added to the other until the entire 
structure had been checked. However, 
on this job the dimensions were so criti- 
cal, and it was so important to make 
sure that everything would go together 
smoothly at the site, that 21 panels 
were assembled (half the arch) before 
knocking down for shipment. 

With the arch assembled on the 
ground, it was possible to introduce 
the proper rise and camber by taking 
physical measurements. When every- 
thing was found to be correct, the sub- 
punched holes were reamed full size and 
the shop rivets installed. Open holes 
were left for field connections. Before 
shipment, the steel was sandblasted and 
given a shop coat of paint in Emery- 
ville. All inaccessible steel surfaces re- 
ceived three coats of paint in the shop. 

The fabricated steel was shipped 800 


Accurately locating and placing the 
bridge base plates was a tough job for 
surveyors and bridgemen. 


miles to Flagstaff by rail. Trucks and 
trailers hauled it the remaining 135 
miles to the job site, where it was 
varded in a storage area some 300 yd 
from the east end of the bridge. 

Because the roads to the job site 
were not adequate for heavy trucking, 
the largest load carried was one of the 
four bottom-chord sections to be placed 
nearest the canyon walls. These sections 
weighed about 27 tons each. The long- 
est member delivered was 54 ft. 

Since a single cableway could not be 
considered adequate for construction 
in the single working season allowed for 
erection, two cableways were decided 
on. One cableway with fixed towers, a 
1,500-ft span and a track cable of 2-in. 
diameter provided 1214-ton capacity 
for the transport of personnel and light 
materials. This cableway ran beside the 
structure at a distance of 10 ft from it. 


Main cableway for steel erection 


The main cableway was located on 
the centerline of the bridge and used 
mainly for setting steel. The fact that 
the two trusses of the bridge are 40 ft 
apart presented a problem as it was 
necessary to shift the cableway so that 
it would be almost directly over each 
truss for ease in placing steel. 

Two principal methods for horizontal 
movement were considered—traveling 
towers and tilting towers. The latter 
were chosen for economical reasons and 
they worked out extremely well. 

Because of the different ground ele- 
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STAGE ONE 


FIG. 2. Four stages of Glen Canyon Bridge construction are 
shown. First members L, L, were erected and held by two tie 
lines to L,. All members were erected out to U, L, and held by 
four lines to L, for each rib. In second stage, erection continued 
out to U, L,, and ties were placed at U,; ties to L, and L, were 
removed. After erection to U, L,, six ties were connected to U,; 
the lines to U, were salvaged. Erection continued to U,, L,, with 


vations on each side of the canyon, one 
tower was 165 ft high and the other 
150 ft. These towers were mounted on 
two pins at right angles to each other 
so that they could be tilted backward, 
forward, or to either side. They were 
luffed by means of side guys, the luffing 
being limited by fixed pennants ad- 
justed to the maximum permissible 
movement. 

The main cableway was designed for 
a 25-ton maximum load with a safety 
factor of three. The span, center to 
center of towers, was 1,540 ft. The hoist- 
ing speed was about 110 fpm and the 
lowering speed about 125 fpm. The 
carriage speed was 350 fpm. The head- 
tower, 165 ft high, weighed 35 tons and 
the tail-tower 32 tons. 

The main track cable was a coil cable 
of 3-in. diameter, socketed as each end. 
When the hook was carrying a 25-ton 
load, the carriage was not run closer 
than 125 ft to either tower but could 
approach it with little or no load. The 
take-up for the track cable was 13-in. 
regular lay cable, dead-ended to the top 
of the tail-tower. The cable passed 
through a series of sheaves forming a 
ten-part line, then back over a sheave 
on the tail-tower and down to base of 
the tower, where it was secured. A 92- 
ft sag of the main track cable was main- 
tained within 2 percent by means of 
the take-up. 

A two-drum, Superior-Lidgerwood- 
Mundy hoist of 250 hp was used for 
the main cableway. It was powered by 
a Waukesha diesel unit with a torque 
converter, hydraulic clutch controls, 
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STAGE TWO 


and manual brake controls. It had a 
line pull of 14,000 Ib at 350 fpm with 
a 1,600-rpm maximum operating speed. 


Tie-back system 


How the tie-back cables supported 
the arch during construction is shown 
in Fig. 2. A total of 48,340 ft of 114-in. 
bridge strand was used for these cables. 
The maximum number of lines in use 
at any one time was 72. The most un- 
usual feature of the tie-back system 
was the jacking arrangement, which 
permitted adjusting the length of the 
lines. Jacks were located between a pair 
of strong-backs at a point where the 
cables were attached to the arch in such 
a way that by expanding they would 
tension the cables. 

By means of the jacks, the length of 
any two lines could be adjusted down 
to one-thousandth of an inch if neces- 
sary. The arch could thus be raised or 
lowered as required to make the final 
closure. These Watson-Stillman Co. 
hydraulic jacks of 110-ton capacity 
were used with water as fluid instead of 
oil to prevent the steel from becoming 
slippery in case the jacks should leak. 
Jacking was manual since close compu- 
tation of deflections made it possible to 
preset the jacks so that little movement 
was required. 

Jacks were used not only during the 
closure, but also to adjust the tie-back 
lines to equalize tension during erection 
operations. As erection proceeded, new 
tie-back cables were set in advanced 
positions and the previous ones re- 
leased. The rear cables were extended 
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ten tiebacks placed at U,; landward ties were removed. Addi- 
tional members were placed to U,, L, and eight ties at U,, 
adjusted to position the arch. These cables held the steel for 
completion of erection at a temporary pin at U,,. After closure 
and adjustment, riveted plates took over the center connection 
to make a two-hinged arch. Each of the supporting masts was 
tied back by 16 cables of 1%-in. diameter. 


in length and reused in a new position. 
The jacks were used to relieve the ten- 
sion in the rear lines, thus transferring 
the load to the forward lines. The oper- 
ation was carried on in such a way that 
it was seldom necessary to jack tension 
into a line, thus minimizing the work 
required. 

Pressure on the jacks indicated that 
the actual loads in the tie-back cables 
never varied more than 5 percent from 
the theoretically computed loads. When 
the two half arches met in the middle 
and were pinned at the top chord, the 
tie-back cables were relcased and the 
entire arch was allowed to support it- 
self. At this time it was, in effect, a 
three-hinged arch; that is, there were 
16-in. pins at each skewback and a 20- 
in. pin at mid-span. However, the 
bridge was designed as a two-hinged 
arch with no hinge at the center. To 
lock the center hinge, which was used 
for simplifying the closure, jacks were 
placed in the lower chords at mid-span 
and a specified amount of load was 
jacked into the bottom chord. This load 
varied with the temperature and the 
live load that was on the bridge at the 
time. Shims were placed after the cor- 
rect load was achieved and the bottom 
chord was drilled and riveted, after 
which the pin in the upper chord be- 
came inoperative. 

With the arch completely erected and 
riveted, it was a comparatively simple 
matter to complete the deck system. 
The largest piece of steel placed in this 
section was a vertical column 162 ft 
long near the canyon walls. This col- 
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Steel erection starts on the west side of the river. Faulty rock 
required larger skewbacks than had been planned. The safety 
net saved three men from falling into the canyon. 


umn could have been built by placing a 
section at a time and making splices 
with the column in place. It was prac- 
tical, however, to place the entire mem- 
ber, which- weighed 29 tons, as a unit 
by using both of the cableways simul- 
taneously. 

The pickup points on the column 
were selected to keep the load properly 
distributed between the two cableways. 
The column was moved horizontally 
from the top of the canyon. Then, with 
a man stationed at the cliff edge giving 
signals to the hoist operators, the huge 
member was slowly tilted into a verti- 
cal position and set in place. For this 
operation it was necessary to luff the 
cableway towers to the maximum. This 
procedure proved most successful and 
was used for setting all of the large 
vertical columns. 


Bolts for deck 

The specifications permitted the use 
of high-strength bolts to connect the 
deck system of the bridge, and that 
method was employed. In tightening 
these bolts, the turn-of-nut method 
was used. This proved to be a fast and 
efficient procedure. (See article by M. 
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H. Frincke, A.M.ASCE, Crvm En- 
GINEERING, Jan. 1958, vol. p. 31.) 

Considerable study was also given to 
the forms for the deck concrete. Reuse 
of forms was deemed uneconomical be- 
cause of delay in placing and comple- 
tion. Stripping was dangerous on the 
high project and labor costly in this 
remote area. We decided to use “leave- 
in-place” steel forms for the deck and 
wood forms for the walkway, which 
could be stripped more easily. Concrete 
for the entire bridge deck was placed 
in twelve days using the main cable- 
way. 

The safety record for this job was re- 
markable. There were no fatalities and 
only a few lost-time injuries. An un- 
usual safety precaution was the instal- 
lation of protective tunnels of Armco 
corrugated steel pipe on each bank 
some 700 ft below the bridge. These 
tunnels permitted personnel to walk 
under the bridge without being exposed 
to the hazards of falling objects. 

A safety net suspended from the arch 
at all times saved the lives of three 
men and undoubtedly speeded the 
work. It was a most gratifying experi- 
ence to see a man emerge from the net 


for bridge erection are held by the guyed masts. Traveling 
towers are for the dam construction cableways. 


having lost only five minutes of work- 
ing time as compared to the probable 
loss of his life if the net had not been 
there. 


Joint venture project 

The joint-venturers for the project 
were Judson Pacific-Murphy Corp. of 
Emeryville, Calif., a subsidiary of Yuba 
Consolidated Industries, Inc., and Peter 
Kiewit Sons’ Co. of Omaha, Nebr. The 
author, Francis J. Murphy, was the 
project manager and William A. Choate 
was the project superintendent. 

Earl and Wright, Inc., of San Fran- 
cisco, were the engineering consultants 
to the joint venturers. Under the di- 
rection of the project enginer, Alpo J. 
Tokola, J. M. ASCE, they developed 
the erection procedure. L. F. Wylie, 
M. ASCE, is project construction engi- 
neer for the Bureau of Reclamation on 
the Glen Canyon Project. The design of 
the bridge was performed under the 
supervision of Grand Bloodgood, 
M. ASCE, Assistant Commissioner and 
Chief Engineer, Denver. The dam is 
now being built under a $108 million 
contract held by Merritt-Chapman & 
Scott Corp. of New York, N. Y. 
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Stress analysis of a large radar antenna by digital computer 


S. NAMYET, A.M. ASCE, and J. M. BIGGS, A.M. ASCE 


Respectively Assistant and Associate Professor of Structural Engineering, Massachusetts Institute of Technology, Cambridge, Mass. 


I, the past few years the civil engineer- 
ing profession has become aware of the 
capabilities of high-speed electronic dig- 
ital computers. At M.I.T. since 1952, the 
writers have had the opportunity to 
utilize various digital computers in con- 
nection with analytical structural re- 
search programs. One recent application 
of the IMB 704 computer which is ex- 
pected to interest the practicing engineer 
is the analysis of the highly redundant 
three-dimensional framework shown in 
the accompanying photograph. 

In this problem both the joint dis- 
placements and the bar stresses were 
required for several sets of loads. The 
time required to perform a rigorous 
analysis of the 3-D framework by con- 
ventional methods (without the aid of 
an electronic computer) would have 
been prohibitive on the basis of both 
calendar time and man hours. Indeed, 
the original designers of the structure, 
lacking time for experimentation with 
analysis by digital computer, utilized 
only approximate methods. One purpose 
of analysis of the antenna is to check 
results obtained by the approximate 


L = length 
AE = member stiffness 
a= X/L 
B=Y/L 
= Z/L 
u, ¥, w = joint displacements 


F = force components 


method. This paper is concerned prin- 
cipally with the implications of the com- 
puter technique. It is presented in the 
hope that other designers with similar 
structural problems will find something 
useful in the procedure. 

The structure studied is a radar an- 
tenna having a height of 18 ft, a variable 
depth with a maximum of 13! ft, and 
an overall length of 120 ft. The structural 
system consists of 319 members inter- 
connected at 106 joints and having 12 
reaction components. The members are 
so arranged that the external reactions 
are statically determinate but the struc- 
ture is internally redundant to the 19th 
degree. The members are aluminum pipe 
sections and all joints are welded al- 
though in the analysis they are assumed 
to be pinned. The primary loads are 
dead load, ice load, and wind load. 

An especially convenient, although 
not uncommon, feature of the structural 
arrangement, which is a prerequisite for 
the method of solution used, is the ab- 
sence of members that connect joints in 
non-adjacent panels of the truss. The 
presence of this kind of member would 


Force components for the pin-ended member shown above are computed as follow: 
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FIG. 1. Stiffness matrix is developed for a pin-ended member 
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necessitate a revision of the analytic 
procedure used. 

The structure was analyzed by the 
stiffness matrix method, which essen- 
tially involves writing the equations of 
force equilibrium for each coordinate 
direction at each joint in terms of the 
displacements of that joint and the 
adjacent joints. 

In a 3-D structure with N joints (not 
including supports), this procedure leads 
to a set of 3 NV simultaneous equations 
in terms of 3 V unknown displacements. 
The method of determining the coeffi- 
cients of the stiffness matrix may be 
deduced from the equilibrium equations 
for a single member illustrated in Fig. 1. 
The six equations shown in the figure are 
expressions for the force components 
exerted by the member on the joints at 
its two ends in terms of the six joint dis- 
placements and the direction cosines 
a, B and y. The stiffness matrix for this 
member is the 6 x 6 matrix of the coeffi- 
cients of the displacements on the right 
side of the equations. The complete joint 
equations are obtained by adding and 
equating to zero (or the external load) 
the expressions for the forces exerted in 
each coordinate direction by all the 
members at the joint. 

For the antenna framework, the stiff- 
ness matrix is a 300 x 300 square matrix 
(since there are 300 unknown displace- 
ments) which involves 90,000 coefti- 
cients, many of which are zero. How- 
ever, the primary memory of the IBM 
704 utilized in this investigation has 
room for only 8,192 words. This insuffi- 
ciency of storage space in primary mem- 
ory is a common difficulty encountered 
in the use of computers. A more serious 
difficulty than memory space is comput- 
ing time. Although the IBM 704 is 
capable of 40,000 operations per second, 
a 300 x 300 matrix if solved directly 
would require excessive machine time. 
For these two reasons it is necessary to 
develop a modification of procedures 
commonly used in manipulating ma- 
trices. 

The structural geometry is such that 
the stiffness matrix for the antenna is 
amenable to arrangement in submatrices 
ach of which is small enough to be 
handled by the computer. The method 
of elimination is used on each submatrjx 
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in succession with the back substitution 
deferred until the last submatrix. Of the 
90,000 coefficients in the matrix, only 
about 7,000 are non-zero and these are 
grouped along one diagonal of the 
matrix. The significance of this fact is 
illustrated by Fig. 2, which shows the 
matrix for a similar but smaller struc- 
ture. All the non-zero terms are con- 
tained in the submatrices J, 17, IJI and 
IV. The overlapping squares a, 6, and 
c, are smaller submatrices which are 
common to adjacent larger submatrices. 

Since each submatrix is concerned 
only with a discrete number of un- 
knowns, it is possible to operate on each 
submatrix independently, thus reducing 
the time and space required to reason- 
able proportions. Starting with the stiff- 
ness matrix and the external truss load- 
ing stored on tape, and with the stiffness 
matrix arranged as a sequence of sub- 
matrices IJ, JJ, IJI and IV (Fig. 2), the 
procedure is as follows: 

First, submatrix J is read into primary 
memory and the elimination procedure 
is performed on those unknowns which 
are not common to the next adjacent 
submatrix. Thus if submatrix J is a 12 
x 12 and submatrix a a 4 x 4, elimina- 
tion is performed on only the first 8 
unknowns. 

The modified submatrix I’ is stored 
back on tape and the second submatrix 
IT is brought in from tape. The modified 
lower-right-corner submatrix a’ in I’ is 
stored over the a submatrix in the upper 
left corner in submatrix JJ. Elimination 
is then performed on all unknowns in 
submatrix JJ except those that are re- 
lated to submatrix b. This procedure is 
repeated until the elimination is com- 
plete for the entire matrix. At this stage 
in the computation the back substitu- 
tion portion of the method is applied to 
each successive matrix in turn but in 
reverse order starting with modified 
submatrix JV’. The resulting answers are 
joint displacements. For the subject 
truss the largest individual submatrix 
is a 45 x 45 and the typical submatrix 
is 36 x 36. The 300 x 300 matrix is sub- 
divided into 14 submatrices. 

When all the joint displacements have 
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been determined, the bar stresses are 
obtained by a short independent pro- 
gram. This is simply an evaluation of 
the equation for bar stress, 

AE 


F= L E (ug — u1) + B (v2 — v1) + 


(we — 


in which the notation is the same as in 
Fig. 1. 

One of the basic difficulties in using a 
digital computer to solve problems of 
this type for which a solution by any 
other technique would be impracticable, 
is the necessity for developing some kind 
of check on the computations. In this 
case, a simpler hand-computable trial 
problem was established having the 
same basic characteristics as the princi- 
pal problem. The preliminary program- 
ming and testing was performed on this 
smaller problem and in this way the cor- 
rectness of the general procedure was 
verified. In addition, equilibrium checks 
were made using the bar stresses ob- 
tained in the final solution of the real 
problem. These consisted of testing the 
equilibrium of the external loads and 
also the equilibrium of the stresses in 
bars cut by various planes through the 
structure and the loads to one side of 
such planes. These checks indicated that 
the maximum error in bar stresses was 
less than 10 Ib in bars having stresses of 
several thousand pounds. 

The computer program developed for 
this problem can be utilized on the IBM 
704 to solve any size of planar or three- 
dimensional truss having the geometric 
characteristic specified above. The stiff- 
ness matrix was hand-calculated in this 
study and would be required input data 
for the present program. However, a 
procedure is being prepared that will 
permit the computer to calculate and 
store the stiffness matrix from a list of 
joint coordinates and member sizes. 
This is highly desirable because hand- 
calculation of the stiffness matrix in this 
problem required about 15 man days. 

The procedure is also capable of han- 
dling a large number of loading cases 


Model indicates three-di- 
mensional framework of the 
radar antenna for which a 
computer program is de- 
scribed here. Analysis of the 
highly redundant 3-D frame- 
work was performed with 
the aid of an IBM 704 com- 
puter. 


simultaneously without taxing the com- 
puter memory. In addition, it is a very 
simple procedure to introduce the effects 
of changes in truss member sizes on the 
indeterminate analysis because the stiff- 
ness matrix is only affected locally. Thus 
the design process can be speeded up 
immeasurably, In the subject problem 
one complete solution for one loading is 
obtained in 10 minutes. Each additional 
loading case adds approximately 4 min- 
utes to the computer time. 

The analysis described above is one 
more example of the value of computers 
in the design of complex structures. Not 
only is a rigorous rather than an approx- 
imate solution obtained but the actual 
time required is less than that required - 
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of loads 
FIG. 2. Partitioning of augmented stiff- 
ness matrix for a similar but smaller 
structure gives four submatrices with 
smaller submatrices common to each. 


for the approximate solution using or- 
dinary computing devices. The pro- 
cedure described above also indicates 
the importance of investigating a va- 
riety of possible solution methods. In- 
stead of a solution time of 10 minutes, 
one available program would have re- 
quired approximately 14 machine hours 
to solve this problem. Another program 
would have required approximately 90 
minutes. 

The work reported here per- 
formed by the writers as consultants to 
Lincoln Laboratory, which is supported 
by the Army, Navy, and Air Force under 
contract with the Massachusetts Insti- 
tute of Technology. 
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Crosure of the Army Engineers’ mam- 
moth Oahe Dam, on the Missouri River 
six miles upstream from Pierre, 8. Dak., 
was completed at 3:35 a.m., Aug. 3, 
1958. The feat of literally choking off 
the Missouri River and diverting a 
9,000-cfs inflow into storage behind the 
dam was accomplished after a 21%4- 
hour struggle in which man was pitted 
against the river. The method of clo- 
sure was unusual in that a difficult di- 
version was accomplished as a routine- 
appearing operation made possible by a 
huge fleet of earthmovers and an abun- 
dance of Pierre shale, the bedrock com- 
mon to the area. Electronic computers 
were used to determine the optimum 
channel size, required equipment ca- 
pacities, and speed of closure. 

Any story dealing with the construc- 
tion of the Oahe project would be in- 
complete without a description of the 
overall project, which is king-sized in 
every way. When completed, Oahe will 
lay claim to the title of the world’s 
largest rolled earth dam. It will be 
9,300 ft long and 242 ft high, and will 
contain 90 million cu yd of earth and 
shale. Push-button control over a sub- 
dued Missouri is furnished by six mas- 
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FIG. 1. Oahe Dam is the newest of five 
major structures on the Missouri. Big 
Bend Dam is scheduled for start of con- 
struction this year. 
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Another shackle on the Missouri River 


DAVID G. HAMMOND, M. ASCE, Colonel, Corps of Engineers, U. S. Army; District Engineer, Omaha, Nebr. 


sive outlet tunnels in the right (facing 
downstream) abutment. In addition to 
these huge tubes, each one capable of 
holding a freight train, the dam will be 
pierced in the left abutment by seven 
power tunnels each 24 ft in diameter, 
leading to a 595,000-kw hydroelectric 
plant, the largest on the Missouri River. 

One mile landward from the right 
abutment the dam will be served by a 
gated spillway 456 ft long at the crest 
and capable of carrying 300,000 cfs. The 
outlet works (completed), spillway and 
power facilities (under construction) 
will require about one million cu yd of 
concrete. 

Behind the Oahe embankment, the 
Missouri River will form a 250-mile 
reservoir which, at full pool, will cover 
376,000 acres and contain 23,600,000 
acre-ft of water. The headwaters of this 
huge impoundment will extend to a 
point about five miles down river from 
Bismarck, N. Dak. 

Oahe, 1124.3 miles above the mouth 
of the Missouri River, is situated be- 
tween two companion Missouri River 
dams, now in operation. See map, Fig. 
1, Garrison Dam in North Dakota is 
331 miles upstream from Oahe. Some 


Original channel 


Spillway 


Discharge 
channel 


Scale in feet 


200 miles down river, Fort Randall 
Dam exercises multiple control over the 
once wild Missouri. Other Missouri 
River dams include Fort Peck in east- 
ern Montana and Gavins Point at the 
Nebraska and South Dakota border 
near Yankton, 8. Dak. 

Construction of the sixth and final 
link in the chain of these multiple-pur- 
pose projects, Big Bend Dam, is sched- 
uled to start in 1959. 

Teaming up to make the Missouri 
River a servant instead of a master, 
these big dams also came in handy dur- 
ing the construction phase, giving big 
assists in water control while one of the 
earth links was being forged elsewhere 
on the main stem. Such was the role of 
Garrison and Fort Randall Dams dur- 
ing the Oahe closure. 

Garrison provided a means of regu- 
lating the flow at Oahe to a minimum 
during diversion. Towns between Gar- 
rison and Oahe relying upon the Mis- 
souri to provide water for domestic sup- 
plies and for sewage disposal required 
a minimum of 6,000 cfs from Garrison. 

Studies of stream flow records 
showed that the uncontrolled tribu- 
taries below Garrison could be ex- 
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FIG. 2. Plan of Oahe Dam on the Missouri River. 
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pected to contribute an additional 1,000 
to 4,000 cfs. With this in mind, the di- 
version operation was planned for in- 
flows to Oahe of from 7,000 to 10,000 
cfs. Meanwhile, Fort Randall Reservoir 
downstream had been filled to 4,460,- 
000 acre-ft to guarantee a flow of 30,000 
efs required for navigation and other 
needs in the river below Omaha, Nebr., 
in addition to meeting the summer’s 
heavy power demand. 

Early in the design stage it became 
evident that the best results from the 
standpoint of economy in construction 
and a more stable abutment would be 
realized if the outlet tunnels, of 19-ft 
9-in. diameter, were set as high as pos- 
sible. The tunnel portals at both ends 
are in deep shale excavations (Fig. 2) ; 
thus the higher the setting the shorter 
the tunnels; the less the excavation, the 
more stable the slopes. The invert of 
the riverward, and lowest, of the six 
outlet tunnels is at El. 1425, which is 
about the river stage for the normal 
summer flow of 30,000 cfs. The inverts 
of the remaining tunnels are set pro- 
gressively 6 ft higher, the landward 
tunnel invert being at El. 1455, or 30 ft 
above the normal river surface. 

A reservoir elevation of 1445 is re- 
quired to pass a discharge of 7,000 efs 
through the tunnels; this is a head dif- 
ferential of 25 ft above the tailwater 
elevation for that discharge. The head 
differential for 10,000 cfs is 28 ft. With 
heads of this magnitude required for 
discharging the river flow, it was evi- 
dent that little dependence could be 
placed on tunnel capacity, at least dur- 
ing the early phases of any diversion 
scheme. Ultimate success must depend 
on maintaining a steadily rising pool, 
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by diverting the inflow into storage. 

The basic problem was how to build 
the needed head in the contracted chan- 
nel at the dam site starting with a river 
discharge of 7,000 to 10,000 cfs. The 
head build-up had to be steady and 
swift enough so that the rate of storage 
accumulation in the pool upstream 
eventually would equal the river in- 
flow. Many plans were studied. Among 
them was the placing of rock-filled tim- 
ber cribs across the river channel, 
dumping heavy, hard rock or shale into 
the channel from a bridge or trestle 
especially built for the purpose, and 
blasting large stockpiles of shale from 
the banks into the river channel. These 
plans and others were discarded be- 
cause of high costs or uncertainty of 
performance. 

When construction of Oahe Dam was 
started in 1950, the Missouri River was 
a mile wide between its banks. In mid- 
channel lay Wood Island, a_ high 
wooded sand bar about a half mile 
wide. The whole flood plain is covered 
with a 70-ft thickness of alluvium (fine 
sand and silt) over shale bedrock. 

In the spring of 1952 the channel to 
the left, or east, side of Wood Island 
was blocked by a low-level shale bar- 
rier. The west side of Wood Island was 
armored with 60,000 cu yd of dumped 
shale for bank protection to stabilize 
what was now the left bank of the re- 
maining 1,700-ft width of river chan- 
nel. Later in 1952 the channel was nar- 
rowed to 1,050 ft by extending the em- 
bankment into the river from the right 
bank. In the fall of 1953 the channel 
was again narrowed, this time to 650 ft, 
by additional embankment construc- 
tion, encroaching from the right bank. 


Oahe Dam near 
the end of the 1958 
construction sea- 
son. The several 
features of the 
permanent _struc- 
ture are shown in 
white. 


This width was considered to be the 
minimum that would pass flood flows 
without serious erosion of the banks. 
Material lost either from the end of the 
embankment or from Wood Island 
would have to be replaced by pay dirt. 
The river remained 650 ft wide until 
the 1958 construction season, although 
embankment construction was contin- 
uous under five separate earthwork 
contracts, on one or both banks of the 
river from the start of construction in 
1950. 

The plan selected for closure was a 
natural one for the specific conditions 
that prevailed at Oahe. To illustrate, 
the embankment base is 3,700 ft be- 
tween the upstream and downstream 
toes. Starting at the upstream toe and 
extending 1,000 ft downstream, the 
base of the embankment below the 
river surface is built of dumped shale. 
The downstream portion is similar ex- 
cept that the dumped shale extends 
only 600 ft. See Fig. 3. 

Normal earthwork construction at 
Oahe requires a rate of excavation and 
placement of at least 2,500 cu yd per 
hour. Sampling of shale at random 
from required excavations showed gra- 
dations ranging from silt to the 6-ft 
size. Average samples had 50 percent 
of the material by weight finer and 
coarser than the 15-in. size. 

Why then couldn’t the river be. 
stopped by rapid dumping of shale into 
the channel within the normal dumped 
shale zones of the embankment? Initial 
studies showed that it could be stopped 
by rapid and continuous narrowing of 
the channel until it was choked off at 
heads well below the 25 to 28 ft re- 
quired to divert the full inflow through 
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FIG. 3. Typical valley section of Oahe Dam embankment. Scale is distorted 4 
vertical to 1 horizontal. The semicompacted zones are made more massive near the 


abutments. 


FIG. 4. Dumped material closed the channel, reduced the flow, and increased the 
head differential at Oahe Dam site during a dramatic 24-hour period last August.> 


the permanent diversion tunnels. 

The upstream shale zone was better 
for closure than the downstream one 
because the necessary length to develop 
the head would be available. Also, at 
this location it was planned to build the 
diversion dam, part of the ultimate em- 
bankment, to divert flows through the 
tunnels. However, for initial closure the 
upstream zone was abandoned in favor 
of the downstream zone, because the 
high velocity through the ever narrow- 
ing channel would carry shale into the 
central zone of the embankment, an 
objectionable material in that area. As 
the downstream berm lacked length, it 
would be necessary to add a 300-ft shale 
dike downstream to confine the flow. 
After initial shutoff was accomplished 
at the downstream location, earthmov- 
ing operations would immediately be 
shifted upstream for the building of the 
diversion dam. 


Electronic computer used 


The initial hydraulic analysis, which 
demonstrated the feasibility of the clo- 
sure plan, was implemented by a large 
number of computations made with the 
assistance of an electronic computer. 
Constant values of inflow, length of di- 
version channel, and rate of dumping 
rock over the channel banks were as- 
sumed. Computations were made for 
successive short time intervals. The 
head rise during each interval increased 
the reservoir storage. The rate of stor- 
age increase and the tunnel outflow, if 
any, were subtracted from the inflow to 
give the outflow through the diversion 
channel. 

The headwater and tailwater eleva- 
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tions determined the slope in the diver- 
sion channel which, together with the 
discharge, defined the transport rate of 
rock out of the downstream end of the 
fill. The difference between the volume 
dumped and the volume transported 
out increased the fill, causing the head- 
water to rise. 

The phenomena just described are 
closely interacting, and their analytical 
solution required a lengthy series of 
trial-and-error calculations. This could 
best be performed by an electronic digi- 
tal computer of the stored-program 
type, utilizing 2000 storage locations. 
The computer reduced to five minutes 
a diversion calculation that would have 
required two days by hand. In all, 120 
different diversions were computed. 

Using the computer results for a cer- 
tain combination of inflow, diversion 
channel length and dumping rate, it 
was possible to plot time against dis- 
charge, headwater, tailwater, channel 
width, volume accumulation in the fill, 
and the transport rate. Among other 
principal parameters studied were rock 
size, hydraulic roughness, and shape of 
the channel cross-section. Computations 
over a wide range of possible conditions 
verified the assumption that diversion 
was entirely feasible for inflows from 
7,000 to 10,000 cfs, for a diversion 
channel length of 600 to 1,000 ft, and 
for a rock dumping rate of 2,500 cu yd 
per hour. 


Diversion and closure 
in earthwork contract 


The closure was part of the contract 
for building the sixth stage of the Oahe 
embankment, awarded November 11, 
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1957. Over 24,000,000 cu yd of excava- 
tion (shale and overburden in three 
unclassified bid items) are included in 
the contract, which has a scheduled 
completion date of February 29, 1960. 
Since the work in connection with di- 
version and closure is a normal re- 
quired earthwork operation, no special 
payment item was provided. Payment 
was made under the unit prices for ex- 
cavation and fill. Since the plans were 
fully detailed by the Government, the 
contractor was not required to prepare 
a plan of his own. 

At the time this earthwork job was 
advertised, it was uncertain whether 
outlet works would be ready for diver- 
sion in mid-summer 1958. In the event 
that diversion had to be postponed un- 
til the spring of 1959, continuing work 
was scheduled for the contractor in the 
spillway area, where 7,600,000 cu yd of 
excavation was included in the contract. 


Closure effected 


The first encroachment of the em- 
bankment on the river in 1958 was 
made as planned, narrowing the gap 
from 650 ft to 350 ft. River flows varied 
from 15,000 to 30,000 efs. Early in the 
construction season an ice jam occurred 
downstream from the dam. The result- 
ing backwater overtopped by 10 ft the 
fill that was already in the river. Con- 
struction was suspended for several 
days and some fill material was lost 
when the backwater was released after 
the ice jam broke. The first encroach- 
ment portion of the embankment was 
raised to El. 1500 by July. 

By June it was determined that clo- 
sure could be made in 1958 and the 
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contractor was advised to proceed ac- 
cordingly. On July 7 the second en- 
croachment was started, narrowing the 
river from 350 ft to 125 ft (except in 
the central part of the embankment) 
at the rate of 25 ft per day. Mean- 
while, river flows through the gap were 
reduced from 29,000 cfs to 15,000 efs 
by regulating releases from Garrison 
Dam upstream. The second encroach- 
ment portion was raised to El. 1490 in 
July. The channel was maintained at 
the 125 ft width until construction of 
the initial channel block was started. 

At 6:00 a.m. on Aug. 2 construction 
of the initial channel block was started. 
At the start, the river was racing 
through the gap at 9,000 efs and was 
predicted to crest at 9,500 efs on Aug. 
3. The rise was due to a 2-in. rainfall 
in the tributary Cheyenne River basin 
upstream. 

The contractor’s earthmoving fleet 
included two 12-cu yd shovels and one 
14-cu yd dragline for excavating shale. 
Fourteen 29-cu yd bottom-dump and 
twenty-three 38-cu yd end-dump trucks 
hauled the shale about two miles from 
the excavation source to the channel 
block. Four D-9 dozers worked at the 
channel block pushing shale over the 
bank. Across the gap four other D-9 
dozers waited with engines idling, to 
shove the stockpiled shale overbank to 
control any bank erosion that might 
develop. 

At the start the equipment dumped 
along the full 900-ft length, continuing 
until 7:00 p.m. After that dumping was 
confined to the upstream 600 ft. 

Cutting of the left bank was minor 
until about noon, when it began to in- 
crease. Some of the stockpiled shale on 
the left bank was dozed into the gap 
between noon and 1:00 p.m. During 
this operation the right bank receded 
slightly even with continued dumping. 

As the left bank was cut back, 
chunks of the shale stockpile tumbled 
into the river. Therefore the bank was 
in effect self-healed until velocities 
again increased. Left-bank cutting var- 
ied from 10 to 40 ft along its length 
during the period when the initial chan- 
nel block was being constructed. From 
6:00 to 8:00 p.m. little gain was made 
in advancing the right bank into the 
channel. After that the channel nar- 
rowed constantly until dozers from the 
left and right banks finally bumped 
each other at 3:35 a.m. on Aug. 3— 
culminating a 2114-hour battle of men 
and machines with the Missouri River. 

The results of hydraulic measure- 
ments and other data obtained during 
diversion are plotted in Fig. 4. The 
hump in the closure channel outflow 
hydrograph and the slow progress in 
narrowing the width between noon and 
midnight on Aug. 2 is explained by an 
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increase in inflow during the same 
period. The rapid decrease in width and 
closure channel outflow after about 
2:00 a.m. on Aug. 3 coincided with a 
gradual deviation from the original 
scheme of dumping shale over the en- 
tire 600-ft bank line by concentrating 
dumping at the upstream end. When 
the river was blocked at 3:35 a.m., the 
head differential was 11.8 ft and the 
outflow through the tunnel was only 
450 efs. The curve of accumulated 
dumped shale appears as a straight line, 
indicating a reasonably steady dump- 
ing rate of about 3,100 cu yd per hr 
throughout the operation. 

Only 2,500 cu yd per hour were re- 
quired to be placed under the terms of 
the contract. Some 67,000 cu yd of 
shale were dumped or dozed from the 
right bank of the closure channel. In 
addition, an estimated 24,000 cu yd 
were eroded from the left bank as the 
bank line receded an average of 25 ft. 
About 2,000 cu yd were dozed from 
the left-bank berm. Of a total of about 
93,000 cu yd either placed or eroded 
into the channel, about 6,000 cu yd 
were transported out and deposited 
downstream of the closure channel. 

Meanwhile preparations were being 
made for constructing the upstream 
diversion dam. By 3:07 a.m. it was evi- 
dent that the four dozers on the left 
bank would not be needed at the stock- 
pile so they headed upstream. As soon 
as the initial channel block was made, 
the great fleet of trucks joined the doz- 
ers to raise the diversion dam as quick- 
ly as possible ahead of the rising pool. 
Just enough shale was dumped on the 
downstream initial channel block to 
hold the rising pool until the diversion 
dam took over at about 10:00 a.m. A 
ditch was cut through the initial chan- 
nel block to drain the water trapped in 
the central dam section. 

Shortly after diversion, shale and 
earth were placed in the upstream part 
of the dam at a rate of 50,000 cu yd per 
day. Production was later increased to 
100,000 cu yd per day as working space 
was added, raising the dam to El. 1580 
(170 ft above the river). By the end of 
the 1958 construction season, over 10,- 
000,000 cu yd had been placed in the 
embankment after the river was 
blocked on Aug. 3, and the contract 
was completed about one year ahead of 
schedule. 

Western Contracting Corporation, 
Sioux City, Iowa, is the contractor for 
Earthwork Stage VI. Carl “Rip” Col- 
lins is project manager for Western. 
John Sibert, Jr., is Area Engineer at 
Oahe for the U. 8. Army Engineer 
District, Omaha. J. O. Ackerman, M. 
ASCE, Chief, Engineering Division, 
directed planning of the Oahe diversion 
and closure. 


The Missouri River had been narrowed 
to 125 ft when final closure started on 
the morning of Aug. 2. Stockpiled ma- 
terial was bulldozed in from the oppo- 
site bank to control erosion. 


Dumping continued unabated during 
the night. Soon after this photo was 
taken, Oahe Dam started to control the 
flow of the Missouri River. 


The six huge intake structures upstream 
channel water under the control works 
in the foreground. 


Discharge of the controlled Missouri 
River in the fall of 1958. 


Findings on 


Aerial view taken two days before the 
collapse of the structure. Erection had 
advanced only a little beyond that 
shown. Note the falsework at Panel 
Point 4 and support for it below Panel 
Point 8. 


Detail of temporary support at Panel 
Point 4. The transverse grillage. which 
served also as a cross strut, is blamed 
for the failure. 


< 

Many workmen and two derricks rode 
the two spans down. The failure of the 
grillage and dropping of the tied-down 
outer span had sufficient force to frac- 
ture the pier columns, permitting the 
pier to move out from under the ex- 
pansion rocker of the next span. 


The pile support for falsework Bent N4 
was practically intact after the structure 
fell. It will be reused to complete erec- 
tion. 
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Modjeski & Masters, Harrisburg, Pa. 


0. June 17, 1958, two spans of the 
$16,000,000 Second Narrows Bridge, a 
six-lane highway bridge under con- 
struction at Vancouver, B. C., collapsed 
when the grillage beams at the base of 
a falsework bent supporting the anchor 
arm suddenly gave way, and the anchor 
span and an adjacent span fell into 
Burrard Inlet. 

His Honor, Lt. Governor Frank Mc- 
Kenzie Ross, immediately began an 
inquiry. Acting under the terms of the 
Public Inquiries Act, on the following 
day he appointed the Hon. Chief Jus- 
tice Sherwood Lett of the Supreme 
Court of British Columbia, as sole 
Commissioner of a Royal Commission 
to inquire into the cause of the collapse 
and any and all circumstances connect- 
ed with it. The Commissioner appointed 
John L. Farris, Q. C., as Commission 
Counsel, assisted by W. J. Wallace, 
and named Robert Wilson as Secretary 
of the Commission. 

A staff of engineering advisers was 
appointed consisting of J. R. H. Otter 
of Rendel, Palmer and Tritton, and 
Ralph Freeman, M. ASCE, of Freeman, 
Fox and Partners, both of London, 
England; Dr. F. M. Masters, M. ASCE, 
and J. R. Giese, M. ASCE, of Modjeski 
and Masters, Harrisburg, Pa., and A. B. 
Sanderson of Victoria, B. C., associate 
and western representative of the late 
Dr. P. L. Pratley of Montreal, Quebec. 

Special investigations and tests of 
materials were made by Professors 
Alexander Hrennikoff, M. ASCE, and 
W. M. Armstrong of the University of 
British Columbia, G. S. Eldridge and 
Company, materials testing firm of 
Vancouver, B. C., and Robert N. Me- 
Lellan, also of Vancouver. 

Eye witness testimony was taken in 
Vancouver from July 21 through July 
23. Technical reports and evidence were 
heard during the period September 30 


through October 16, the date on which 
summations were presented by Coun- 
sel. The Report of the Royal Commis- 
sion was presented to His Honor, the 
Lieutenant Governor, by the Ist of 
December 1958. 

The Second Narrows Bridge is being 
constructed by the British Columbia 
Toll Highways and Bridges Authority, 
acting through the Provincial Depart- 
ment of Highways, with Swan, Wooster 
and Partners, Vancouver, as the de- 
signing and supervising engineers. 

The substructure was constructed by 
Peter Kiewit Sons Co., Ltd., and Ray- 
mond International Company, Ltd., as 
a joint venture, and the superstructure 
contract is held by the Dominion 
Bridge Company, Ltd., who are en- 
gaged in salvaging the wreckage and 
in refabricating and reerecting the 
structure. 

At the time of the accident, erection 
of the north approach had been com- 
pleted, consisting of four simple steel- 
deck-truss spans each 276 ft 4 in. long. 
Also nearly eight panels had been 
erected of the 10-panel north anchor 
span (a 465-ft steel deck truss) for 
the 1,100 ft channel span. See Fig. 1. A 
465-ft South anchor arm connects with 
high bluffs overlooking Burrard Inlet. 

The anchor span was supported by 
an anchor pier at its north end and by 
a falsework bent at the fourth panel 
point. Cantilever erection was to pro- 
ceed to Panel Point 8, where the truss 
was to have landed on a similar false- 
work bent. From this point, the last 
two panels to complete the anchor 
arm at the north main pier were to 
have been erected. 

At the time of the accident, the 
weight of the anchor arm and the erec- 
tion equipment was concentrated on 
the falsework bent at the fourth panel. 
This bent consisted of two box-section 


Second Narrows Bridge collapse at Vancouver 


J. R. GIESE, M. ASCE, Partner, Modjeski & Masters, Harrisburg, Pa. 


columns seated on a double-tier, steel- 
beam grillage which in turn was sup- 
ported by concrete-filled pipe piles 
driven firmly into the harbor bottom. 

The report of the Commission’s En- 
gineering Advisers concluded that the 
collapse was due to the instability of 
the webs of the stringer beams serving 
as the upper tier of the falsework grill- 
age supporting the anchor span at its 
fourth panel point, accentuated by ply- 
wood packings above and below these 
beams. The instability was due to the 
omission of stiffeners and effective dia- 
phragming in the grillage, and this in 
turn was basically due to an error in 
the calculations. Such diaphragming 
as was provided was inadequate. The 
plywood used as “soft” packing above 
and below the upper tier of grillage 
beams of false bent N4 was a contribu- 
tory cause of the failure of the grillage 
solely because of the absence of stiffen- 
ers and effective diaphragming in the 
upper tier of the grillage. 

The error in the calculations con- 
sisted of using 1 in. instead of 0.653 in. 
as the web thickness and also using the 
entire area of the beams for the calcu- 
lation of shear strength, whereas only 
the web area should have been con- 
sidered as effective. 

Investigations by the fabricating and 
erecting company led to similar con- 
clusions. No evidence was presented 
from which it could be concluded that 
failure of any item other than the 
stringers comprising the upper tier of 
grillage in bent N4 initiated or contri- 
buted to the collapse of the bridge. 

The buckling and collapse of the 
grillage beams induced a large eccentric 
moment in the columns, which in turn 
failed. Since this truss was firmly held 
at the anchor pier, the falling truss 
pulled the pier southward, rupturing 
it at the base of its shafts. The move- 


Concrete viaduct 4 spans-1129'9" 3816" 337'0"—> 465'1" Fill —— 
1100" Vancouver 
North Vancouver said <— Grade 5% El. 205-4 | Grade 5% —» El. 163 
| 145" 
Anchor pier Bent N4 El. -9.45" HW El. 8.0" 


FIG. 1. Heavy lines show the portion of the structure in place at the 
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time of the collapse, with the falsework bents at Panel Points 4 and 8. 
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FIG. 2. Details of the grillage believed by the investigators to have been the 
cause of the failure. The upper grillage had only timber stiffeners, widely spaced. 


ment was sufficient to pull the pier from 
beneath the bearings of the adjacent 
simple truss span, which in turn fell 
into the water and also was wrecked. 

The findings of Chief Justice Lett, 
as set forth in the Report, with re- 
spect to the fabrication and erection 
contractor, Dominion Bridge Com- 
pany Ltd., were as follows: 

“The Bridge Company’s contract 
specification included this clause: 

‘2-2-3. Falsework. The Contractor 
shall furnish, construct and subsequent- 
ly remove all falsework required for 
the erection of the steelwork. Falsework 
shall be properly designed and sub- 
stantially constructed and maintained 
for the loads which will come upon it. 
The Contractor shall submit to the 
Engineer, plans showing the falsework 
he proposes to use to enable the Engi- 
neer to satisfy himself that the false- 
work proposed to be used complies 
with the requirements of this Specifica- 
tion. Approval of the Contractor’s 
plans shall not be considered as reliev- 
ing the Contractor of any responsi- 
bility... 
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“It will be noted that this clause 
contains two contractural obligations 
of the Bridge Company to the Author- 
ity, namely, to design properly and 
substantially construct the falsework, 
and to submit plans to the Engi- 
neers. ... 

“Accordingly, upon the evidence, my 
answer to this further question is that 
the collapse was caused by and was the 
result of negligence which consisted in: 

“(a) failing properly to design and 
substantially to construct false bent N4 
for the loads which would come upon 
it as requried by Clause 2-2-3 of the 
contract specification; and 

“(b) failing to submit to the Engi- 
neers plans showing the falsework the 
Contractor proposed to use in the erec- 
tion of span 5 as required by Clause 
2-2-3; anu 

“(c) leaving the design of the upper 
grillage of false bent N4 to a com- 
paratively inexperienced engineer, and 
failing to provide for adequate or effec- 
tive checking of the design and the 
calculations made in connection with 
the design. 


Ug UJ 
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“For this negligence, I find the Do- 
minion Bridge Company Limited re- 
sponsible.” 

With respect to the Consulting En- 
gineers, Swan, Wooster and Partners, 
the Report states: 

“The specifications were drawn by 
the Engineers’ firm and the Engineers 
accordingly must be presumed to have 
had full knowledge of Clause 2-2-3... . 

“From the evidence, it is apparent 
that the Engineers [in not requesting 
the contractor to submit detailed plans 
of the falsework to them] were acting 
in accordance with a practice which 
existed in British Columbia, in so far 
as the Dominion Bridge Company was 
concerned, for a long period of years, 
and apparently down to 1954, when a 
clause similar to Clause 2-2-3 was for 
the first time included in the specifica- 
tions of the Agassiz-Rosedale Bridge. 

“It is clear from the evidence before 
me that had the Engineers called for 
plans showing the falsework which the 
Contractor proposed to use, in suf- 
ficient detail to enable the Engineers 
to satisfy themselves as to compliance 
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with the requirements of the specifica- 
tion the inadequacy of the upper grill- 
age probably would have been discov- 
ered and the collapse avoided. 

“The question is, was there in the 
circumstances here existing, an obliga- 
tion on the Engineers to require the 
Contractor to submit plans of the false- 
work? 

“There are three circumstances here 
which must be taken into considera- 
tion, the wording of the letter of May 
17th, 1956 [the only written contract 
between the Bridge Authority and the 
Engineers], Clause 2-2-3 of the specifi- 
cation, and the ordinary professional 
relationship and duty of a consulting 
engineer to his client. 

“In these circumstances, there was 
here, in my view, an obligation on the 
Engineers to satisfy themselves that 
the falsework proposed to be used com- 
plied with the requirements of the 
specifications, namely, that the false- 
work should be properly designed and 
substantially constructed for the loads 
which would come upon it. The Toll 
Authority’s contract specifications had 
provided that the Contractor must sub- 
mit plans of the falsework to the En- 
gineers to enable them to satisfy them- 
selves that the falsework complied with 
the requirements of the specification. 
The Engineers knew this. They must be 
taken to have known that the Toll 
Authority was relying on the Engineers 
to check the plans of the falsework. 
When the Contractor failed to submit 
these plans, it was the duty of the 
Engineers to their client, to require 
from the Contractor their production. 
This duty the Engineers failed to per- 
form. In view of their long and success- 
ful association with the Contractor, this 
failure is understandable, but it cannot 
be overlooked. Accordingly, I must find 
there was a lack of care on the part 
of the Engineers in not requiring the 
Contractor to submit plans of the false- 
work. 

“The evidence disclosed that it is 
the practice of those outstanding firms 
in the United Kingdom and the United 
States represented by the Commission’s 
Advisers, Dr. Masters and Messrs. 
Giese, Otter and Freeman, to examine 
all falsework plans of any contractor, 
and to require submission of such plans, 
including the design, proposed method 
of erection, and in the case of some 
firms, to require calculation sheets or 
briefs used in the design. These wit- 
nesses made it clear that they were not 
testifying that this was the generally 
accepted practice of consulting engi- 
neers in their respective jurisdictions, 
but limited their evidence to the prac- 
tice of their own particular firms. They 
indicated that by their practice they 
did not intend to relieve the contractor 
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of his responsibility for the adequacy 
of the falsework.” 

Chief Justice Lett further recom- 
mended: 

“Beyond saying that a Consulting 
Engineer must exercise all reasonable 
skill, care and diligence in the discharge 
of his duties, it is neither desirable nor 
practicable to lay down the precise 
boundaries within which such qualities 
should be exercised. 

“However, evidence adduced in this 
Inquiry does seem to indicate that, in 
bridge construction work, and especial- 
ly in the construction of long span or 
exceptionally large bridges, some Con- 
sulting Engineers recommend (either 
by reference to the appropriate na- 
tional standard specification or in de- 
tail) the stresses to be used in the 
design of temporary works; and that 
the erection contractor shall submit to 
the engineer full particulars of the 
erection procedures and details of de- 
sign of the temporary works which the 
contractor proposes to adopt, to enable 
the engineer to examine those proced- 
ures and details. The engineer performs 
that examination to the extent which 
he judges advisable in the circum- 
stances. The contractor should not use 
the proposed temporary works in erec- 
tion until the engineer has signified that 
he has completed his examination and 
that he has no objection to the contrac- 
tor’s proposals. 

“Appropriate reservations could be 
made to ensure that the engineer does 
not in any sense assume or relieve the 
contractor of the contractual and finan- 
cial responsibility for the adequacy of 
the contractor’s proposed procedures 
and temporary works, whilst the con- 
tractor retains full freedom of choice of 
erection methods and procedure. The 
examination by the engineer neverthe- 
less constitutes an additional means of 
discovering any latent engineering de- 
sign or computation errors which may 
have escaped the notice of the contrac- 
tor’s own checking arrangements. 

“Tn so far as the prevailing practice 
in British Columbia does not conform 
to the practice outlined above (and I 
make no finding upon the evidence ad- 
duced that it does not), it would seem 
to me that the adoption of such a 
practice in the contruction of large 
bridges in the Province would safeguard 
the interests of the public and of erec- 
tion crews to the greatest practicable 
extent against the inherent and ever- 
present dangers of human error, and I 
recommend that if Your Honor sees fit, 
this matter might be brought to the 
attention of the Professional Engineers 
in the Province for consideration. 

“T further recommend that this prac- 
tice be adopted in relation to the re- 
maining construction of the Second 


Narrows Bridge. The examination by 
the Advisers to the Commission of the 
detailed plans of the Contractor and 
Consulting Engineers, of necessity, was 
confined to the construction up to the 
point of collapse. They were not asked, 
and had no opportunity to check into 
erection methods to be used for com- 
pleting the central span. There is then 
no evidence before me as to what 
checks have been or are being made in 
respect to the remaining construction. 

“Tn the light of what has happened, 
I recommend to the Authority that it 
require the Consulting Engineers to 
demand of the Contractors all their 
proposed plans . . . for the erection of 
the remainder of the work to enable the 
Engineers to examine those procedures 
and details....The Contractor should 
not use any temporary works in erec- 
tion until the Engineers have signified 
that they have completed their exami- 
nation and have no objection to the 
Contractor’s proposals.” 


Erection continues 
by planned method 


Orrictats of Dominion Bridge Co., 
Ltd., have told the editors of Crvin 
ENGINEERING that erection of the See- 
ond Narrows Bridge at Vancouver will 
be completed following substantially 
the planned method of erection. The 
fallen spans have been disassembled 
and reusable members salvaged. Re- 
placement parts are in process of fabri- 
cation. The damaged anchor-pier col- 
umns are being replaced. 

Erection has shifted to the other end 
of the cantilever span. The south an- 
chor arm is being erected over false- 
work bents. Derricks operating on the 
structure will handle the complete erec- 
tion of the cantilever span, working 
from each end to meet at the center. 

The pile bent at N4, where failure of 
the grillage is believed to have initiated 
the collapse, suffered only very minor 
local damage and will be reused with 
little repair. The pile bent under Panel 
Point 8, not then in use, was damaged 
by falling steel; it will be rebuilt and 
used as planned. No falsework is con- 
templated for the 1,100-ft channel span. 


The collapse was due to an error in a 
routine design calculation for a grillage. 
The computations were made by one 
engineer and checked, as is standard 
practice, by another engineer, the latter 
with 21 years’ experience with the erection 
contractor. This illustrates the ever 
present risks that are inherent in con- 
struction, due to human error. The failure 
emphasizes the need for utilization of all 
possible checks on construction proced- 
ures. Epiror. 
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The waste disposal system for the 
Georgia-Pacific kraft paper mill at To- 
ledo, Oreg., includes an 84-mile pipe- 
line which carries the strong waste from 
the mill to the ocean at Newport, Oreg. 
The pipeline was designed by Cornell, 
Howland, Hayes & Merryfield, con- 
sulting engineers, of Corvallis, Oreg. Its 
discharge extends into the ocean ap- 
proximately 1,000 ft at high tide; at ex- 
treme low tide the end of the pipeline 
is exposed. The discharge point was 
originally chosen at the location the 
farthest from shore that could be 
reached by the use of dry-land con- 
struction methods at low tide. The 
method used was to cut a trench 
through the rock reefs and backfill the 
pipeline with concrete to anchor it in 
position. 

To help reduce odors and foam, ex- 
tension of the pipeline into deeper water 
was recently investigated, and to prop- 
erly analyze the economics involved, 
topographic information on the reefs 
was considered essential. As can be seen 
from the photographs, the beaches are 
lined with rock reefs which make travel 
in boats extremely dangerous. The em- 
ployment of skin divers wearing pro- 
tective clothing was considered but la- 
ter abandoned because of the heavy 
surfs that continually pound against the 
barnacle-covered rocks. The use of a 
helicopter was finally decided on. 

On the morning of May 6, 1958, at 
8:25 a.m., a — 1.4-ft tide (M.L.L.W.) 
occurred. On the preceding day arrange- 
ments were made with the Livingston 
Air Service of Corvallis, Oreg., to util- 
ize their three-place helicopter in con- 
junction with a ground survey crew to 
establish elevations of reefs and holes 
beyond the end of the pipeline. The 
ground survey crew consisted of two 
transitmen and one levelman to estab- 
lish the locations of the soundings and 
the elevation of the helicopter during 
the operation, 

A level placed on a high rock was 
used to locate the helicopter on a level 
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Hydrographic surveying from a helicopter 


JAMES W. POIROT, J.M. ASCE, Civil Engineer, Cornell, Howland, Hayes and Merryfield, Corvallis, Oreg. 


plane during each sounding. As the hel- 
icopter approached the location of the 
sounding point, a yellow flag was waved 
from the helicopter to inform the level- 
man that a sounding was about to be 
made. The levelman then signaled back 
to the helicopter that it should either 
rise or drop lower to get on the level 
plane. When the helicopter was on the 
level plane, the sounding was taken 
with a metallic-cloth tape carrying a 
5-lb lead weight, and a signal was given 
to the transitmen to record the angle 
and time of the sounding. 

All soundings and transit shots were 
coordinated by recording the time of 
the sounding and the time the angles 
were read. The two transits on the 
beach were set on a base line 767 ft 
long. By triangulation of the two tran- 
sit shots, the position of each sounding 
was found, 

To simplify the plotting of the sound- 
ing locations, each group of soundings 
was made along a straight line estab- 


In view below, helicopter moves out to 
sounding area while transitman at left 
center and levelman on rock at right 
wait to take shots. Levelman will signal 
helicopter to rise or drop lower to get on 
level plane. In view at right, helicopter 
drops metallic-cloth tape carrying 5-lb 
lead weight. At the same time it signals 
transitmen to record time and angle. 
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lished by flags on the beach. This pro- 
vided a check in locating the sounding 
points. 

About 50 soundings were taken in 
a two-hour period in the area of the 
proposed pipeline extension. Of these, 
about 60 percent were considered accu- 
rate and were used to plot the topog- 
raphy of the reefs. The levelman indi- 
cated that the helicopter was on the cor- 
rect elevation when it varied within a 
foot of the level plane. The majority of 
the soundings were considered accurate 
within 2 ft, which was satisfactory for 
the type of information desired. 

After the elevations were plotted, they 
were transferred to a vertical aerial 
photo taken during a low tide. By ob- 
serving the reefs and noting the eleva- 
tions of their tops and the adjacent 
holes, it was evident that there was 
only one practical location for the pipe- 
line extension. Study of additional aeri- 
al photos taken during the soundings 
helped to verify this location. 
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A load-testing problem for piles of 
24-in. diameter cast in drilled holes 
arose when the use of such piles for a 
viaduct was considered by the Califor- 
nia Division of Highways. The desired 
ultimate load of 200 tons was greater 
than could be applied by the load-test 
trusses possessed by the state at the 
time. A method was devised to deter- 
mine the bearing by extrapolation from 
tests on a smaller model pile of 16-in. 
diameter to a maximum load of 150 
tons by the reaction method. The meth- 
od, described below, is a special applica- 
tion but a similar approach could be 
used for other pile sizes and loads. 

Both the 16-in. and the 24-in. piles 
are cast in drilled holes and are of con- 
stant diameter, but they are not geo- 
metrically similar since the ratio of the 
end areas is different from the ratio of 
the perimeter areas. The 16-in. test pile 
and two adjacent anchor piles must ex- 
tend to the same depth as the 24-in. pile 
so that the unit end bearing and the 
average unit perimeter shear will be the 
same. The load is applied to the center 
or test pile by a load-test beam or truss 
utilizing the two anchor piles for reac- 
tion. The notation is as follows: 


B = ultimate or total bearing «as 
determined by load test 

E = end bearing 

P = perimeter shear or skin friction 


(determined by load test if one 
of the anchor piles fails) 


Finding bearing of a 24-in pile 
by a load on a 16-in pile 


DOUGLAS BROWN, J.M. ASCE, Senior Engineering Geologist, Bridge Department, California Division of Highways, Los Angeles, Calif. 


PERIMETER AREA 
16-in. pile = 4.2 ft? per ft 
24-in. pile 6.29 ft? per ft 


ENp AREA 
16-in. 
24-in. 

By = 


By = 


Bu 2.24 Ew. + 15 Pr 


Assume B,, = 200 tons, since this is 
the desired load, and reduce to 


A graph of this equation is shown in 
Fig. 1. All points above the line indicate 
an ultimate bearing strength in excess 
of 200 tons. The problem is to deter- 
mine the coordinates of the test. 

Suppose the test pile supports 150 
tons (the assumed maximum capacity 
of the test equipment) without pulling 
an anchor, then By = 1.5 x 150 = 225, 
even assuming all bearing to be skin 
friction, and a higher bearing if a por- 
tion of it is end bearing (since the ratio 
of Ey, to Ey is 2.24, which is higher 
than 1.5). 

For the worst case, that of perimeter 
shear bearing only, the 24-in. pile will 
definitely be good for 200 tons only if 
the 16-in. pile is good for at least 133 
tons (see Fig. 1). However, if a pile 
fails at less than 133 tons without pull- 
ing an anchor, the problem will be in- 
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determinate. For example, if failure oc- 
curs at 130 tons, without pulling an 
anchor pile, we know that P,, may vary 
from 65 to 130, while correspondingly, 
E,, may vary from 65 to zero. Other 
cases will describe parallel lines in the 
indeterminate range, the upper limit of 
which is 133 tons as described above. 

The best case at the lower limit is 
where the bearing is all end bearing 
and a load of approximately 90 tons 
(upper intercept of the line equation) 
might result in a load capacity of 200 
tons on a 24-in. pile. This load could 
not be applied by the reaction method 
because the anchor piles would not 
hold. However, piles cast in drilled 
holes are seldom end bearing and rarely 
pull out when used as anchor piles. As- 
suming that the anchor does not pull 
out, the best case possible is where 
E.. = Px (or approaches it). The in- 
tersection of the line representing 
= intersects the line represent- 
ing 133 = 1.5 Ey + Pat Ew = 53.2, 
and Py» = 53.2. This is a total load 
bearing of 106.4 tons, which is the low- 
er limit of the indeterminate range, 
below which failure is positive. 

For cases ir. the indeterminate range, 
an estimate of P. or Ey. must be 
made. For the example plotted in Fig. 
1, where the total capacity is 130 tons, 
it is obvious that only 5 tons of end 
bearing is required to make the pile 
good. Failure at lower test loads may 
be more doubtful and may require: 

1. Reduction of the anchor-pile diam- 
eter so that Pi. can be determined. 
P,, can be extrapolated from the pull- 
ing deflection curve without actual fail- 
ure, so that a high load can still be ap- 
plied to the test pile. 

2. A separate pulling test by pulling 
on the center pile and jacking at the 
ends of the load-test beam or truss. 

3. Estimation of Ei by Ey = 0.6 
N, where N is the number of blows 
required to drive a standard penetration 
sampler one foot in the material under 
the pile tip. 

If there is a tendency to drill the 
holes oversize, a correction based on the 
actual diameter should be used, since 
the bearing of the larger pile would not 
be increased at the same rate. 

This general method of model analy- 
sis can be applied to consant-diameter 
piles of other sizes. 
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M IXING two or more types of soil of 
known grain-size characteristics to meet 
certain specifications is a problem that 
many a builder or contractor often 
faces. If two available soils will satisfy 
the specifications, several methods, ana- 
lytical and graphical, are known for 
solving the problem of proportioning. 

If, however, three soils have to be 
mixed, the problem becomes more com- 
plex. The usual method in such a case 
is to choose first a blend of two of the 
soils by trial and error, and then to 
compute the necessary proportions of 
this blend with the third soil. This meth- 
od, while useful in arriving at a satis- 
factory mix, will often allow the build- 
er only a small range of possible pro- 
portions. 

Frequently, however, it may be very 
convenient and economical to find the 


TABLE I. Grain-size analysis 


Sieve Percentace Passinc 
Size 
Soil Soil Soil 
Specs. A B Cc 
% in. 80-100 74 100 100 
% in. 70-90 12 90 100 
% in, 55-73 3 52 100 
No. 8 40-55 2.5 18 100 
No. 30 20-30 2 4 55 
No. 100 10-18 2 3.2 30 
No. 200 4-10 1.8 2 15 


TABLE Il. Proportions 
% or 
Soil Soil Soil 
A B Cc 


Sieve Spec. Liuits, 
Size % Passing 


27 743 0 

70 34.1 0 65.9 
90 0 100 0 

14 88.6 

65 0 3835 

55 0 944 60 
73 78 0 722 

0 563 43.7 

616 0 384 

me 40 0 73.1 269 

55.0 45.0 

» de 

{5 72 0 528 
0 49.0 51.0 

10 8 352 

0 448 552 

Ne, 10 78 0 62.2 

0 385 61.5 
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Proportioning a mix of three soils by graph 


GERT ARON, Graduate Student, State University of lowa, lowa City 


full range of all possible mixes that will 
comply with the specifications, especial- 
ly where the several soils are available 
at different costs or in different quan- 
tities. A direct solution for such propor- 
tioning of three soils is here presented. 

For the example demonstrated by the 
graph, Fig. 1, the sieve analyses of three 
soils (A, B and C) and the specifica- 
tions are given in Table I. To trace the 
range lines limiting the soil proportions, 
the following procedure is used. The 
lines are plotted from the computed 
proportions shown in Table II. For the 
specified limit of 70 percent passing the 
34-in. sieve, for example, just two mixes 
of the soils, resulting in 70 percent pass- 
ing that sieve, are needed. Since soil A 
has 12 percent, soil B, 90 percent, and 
soil C, 100 percent passing the sieve, the 
two simplest possible mixes are, by 
straight interpolation: 


100—70 
(1) Zero % of B; 700-12 
= 31.4% of A; and 65.9% of C. 
90—70 
(2) Zero % of C; 0-12 


= 25.7% of A; and 74.3% of B. 


These two sets of points for soils A, 
B, and C can now be plotted on the 
triaxial graph and connected by a 
straight line. Every point on this line 
will represent a mix with 70 percent 
passing the 3g-in. sieve, which will be 
proved at the end of this article. 

By the same procedure two lines, 
which incidentally are parallel, can be 
plotted for each sieve, representing the 
specification limits. The area falling in- 
side all these limiting pairs of lines will 
represent the full range of mixes meet- 
ing the specifications. 

Suppose that the cost per unit volume 
is different for soils A, B and C so that, 
for example, A costs $10; B, $12; and 
C, $20. It is now necessary to find the 
most economical mix. This will be 
found in one of the corners of the 
range area, representing in this case as 
low a percentage as possible of the ex- 
pensive soil C and as high a percentage 
as possible of the cheap soil A. 

Computing the cost per unit volume 
of the mixes shown in the three cor- 
ners representing the lowest percentage 
of soil C, it will be found that the mix 
made up of 26 percent of A, 41.8 per- 


FIG. 1. Graph determines full range of possible proportions of three soils of known 
grain sizes, to meet specifications as given in Table I. Lines are plotted from the 


computed proportions shown in Table II. 
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cent of B, and 32.2 percent of C, at a 
cost of $14.05, is the cheapest obtain- 
able that will still meet the specifica- 
tions. 

Graphically, an “iso-cost” line could 
be drawn between the two sets of 
points, as for example, A = 0%, B = 
100 %,C = 0%, and A = 80%, B= 
0%, C = 20 %—an easily established 
line of constant cost at $12 per unit 
volume. Since all “iso-cost” lines are 
parallel to each other, the cheapest mix 
can be found by sliding a straight-edge 


To tHe Epitor: The presentation by 
Mr. P. H. Cheng in your November 
issue, vol. p. 838, is helpful in encourag- 
ing a general discussion of truss analysis. 
However, neither the idea nor the use of 
such structures is at all new. It is simply 
a restatement of the basic principle that 
every chord member of a truss has both 
direct and bending stresses, and that the 
bending stresses are of greatest import- 
ance in those chord members which also 
act as roof or floor beams or trusses. 

On October 3, 1882, a patent was 
granted to P. H. Jackson for calling at- 
tention to the use of joint eccentricities 
in order to reduce the stress in the indi- 
vidual segments. Mr. Cheng’s Figs. 4 and 
5 are quite similar to some of the draw- 
ings used to illustrate the patent. 

Many patents have been issued for 
various specific applications of this prin- 
ciple since Mr. Jackson’s 1882 patent. The 
undersigned hold patents which success- 
fully apply this principle to the timber 
“Mack” trusses manufactured by Vo-Vec 
Roof Structures and widely used in 
Southern California. Cost savings of 5 
to 15 percent are achieved. Fewer panels 
and web members are required, and 
moments can be carried across the joints 
in a segmented truss to give it some of 
the economical properties of a truss with 
continuous chords. 

We have other patents that apply simi- 
lar principles to the design and construc- 
tion of steel trusses of various sizes. These 
have proved very economical. Because 
the joints are designed in a _ balanced 
fashion to be free from rotation, the 
trusses are almost without secondary 
stresses and the distortion they produce. 

The accompanying photo shows these 
principles applied to a reinforced concrete 
structure which we designed in 1957. Both 
three- and four-bay trusses were used. 
(Mr. Cheng’s Figs. 1 and 2 are quite 
similar.) The upper chords of these 
trusses, formed by dropped panels in the 
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up parallel to this $12 line until we find 
the first and “cheapest” corner. 

The proof that all mixes resulting in 
a certain percentage passing a certain 
sieve are represented by points in a 
straight line is as follows. 

Suppose that x % of a soil A (with a 
% passing sieve S), plus y % of a soil 
B (with 6 % passing sieve 8), plus z 
% of a soil C (with c % passing sieve 
S), as well as 2’ percent of soil A plus 
y’ percent of soil B plus 2’ percent of 
soil C, will make mixes with the de- 
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Trusses designed to save material are not new 


floor, resist a large compressive force 
since the trusses are shallow. 

For bending and compression in the 
concrete beam, the principles of design 
are not at all new, but because compres- 


Three-bay truss (top) and four-bay truss 
(bottom) were used in office building in 
Beverly Hills, Calif. Engineers were 
Mackintosh & Mackintosh: architect, 
Sidney Eisenshtat; and contractor, S. 
Jon Kreedman & Co. 


sired d percent passing sieve S. These 
two sets of proportions would be plot- 
ted as two points and connected by a 
straight line as explained previously. 
Then za + yb + zc = va + y'b 
+ z2’c = 100 percent of d. 

For any point on this line, 
at+[ytn(y — 
yb + zc + n (xa + y’b + 2c) — 
n (xa + yb + zc) = (100% of d) + 
n (100% of d) — n (100% of d) 
= 100% of d. 


sive stresses were high it was helpful to 
use the methods of analysis now com- 
monly used in prestressed concrete. It 
was of interest to note that by the use 
of the truss structure shown in the photos, 
clear spans of 45 ft were obtained in a 
five-story office building and the center 
row of columns thus eliminated. The cost 
for the clear-span structure was estimated 
to be the same as that for conventional 
construction with columns 22% ft on 
centers. 

CHARLES MACKINTOSH 

Mackintosh & Mackintosh, 

Consulting Engineers 
Los Angeles, Calif. 


Economy of aluminum 
for long-span roofs 


To THe Epiror: A careful examination 
of my article, “Aluminum Roof Proves 
Economical—for Transportation Pavilion 
at Brussels World Fair,” in the Oct. 1958 
issue, vol. p. 729, reveals two errors, no 
doubt typographical, that did not occur 
in the French text. 

On vol. p. 732, first column, the 24th 
line should read: 

“W’ must equal aW, instead of “W’ 
must equal W.” 

Equation 2 that follows is correct. 

The second error occurs on the same 
page, second column, in Eq. 4, which 
should read: 

By—p. By—p 
k< instead of k< 

These corrections answer the first point 
raised by Mr. Preece in his discussion, in 
the December issue (vol. p. 936), of my 
article. 

Mr. Preece is astonished by the sim- 
plicity of my theory and especially by 
the fact that my formula contains no 
terms for such properties as modulus of 
elasticity, depth to span ratio, etc. My 
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theory assumes, of course, that in the two 
cases each of the materials compared can 
work at its own safe tension. Obviously 
the deformations will not be the same 
in both cases and the theory is applicable 
only if the maximum deformation of the 
aluminum member is acceptable. I refer 
to this subject in my article, vol. p. 733, 
col. 1, paragraphs 2 and 3. Moreover, the 
comparison is between two structures of 
the same shape, type, and dimensions; 
the height and the span are thus also 
the same. 

I am aware that Eq. 4 and the graphs 
based on it do not solve all the prob- 
lems of the design. They are intended 
only to aid the designer when he wants 
to find out, at the beginning of his work, 
in a minimum of time and merely as a 
first approximation, whether a solution 
in aluminum will be economically fea- 
sible. From this point of view I believe 
that the simplicity of Eq. 4 is not a fault 
and that it can be of service to the en- 
gineer who is thinking of making a study 
of an aluminum frame. 

I cannot agree with the statement of 
Mr. Preece that, “Furthermore, alum- 
inum and steel tension members will 
probably be of equal weight if the capac- 
ity is limited by allowable strain.” 

Actually the safe tension of aluminum 
is around 0.83 times that of steel, while 
the specific weight of aluminum is only 
0.344 times that of steel. Thus the alum- 
inum member will certainly be lighter 
than the steel member. 

I sincerely appreciate Mr. Preece’s 
careful study of my article and also his 
words of praise for the Transportation 
Pavilion. 

A. Lipski 
Consulting Engineer 
Brussels, Belgium 


Plug-in formulas not 
generally desirable 


To THE Eprror: With reference to the 
article in the November issue, vol. p. 856, 
by John F, Tanner, “Traverse Closure as 
a Mathematical Method,” I would like 
to make the following points: 

1. The problem as presented by Mr. 
Tanner is neither difficult nor unusual 
and can be solved in about five steps. The 
information needed for closure can be 
easily obtained by first solving the right 
triangle AC’C for the distance and bear- 
ing of a line drawn from point A to point 
C and then solving triangle ABC for the 
bearing of side BC and the distance of 
side AB by the law of sines. 

2. It is admitted that the two equa- 
tions developed by Mr. Tanner could be 
used for direct solution of any closure of 
this nature, but it should be pointed out 
that traverses can take many shapes and 
the use of plug-in formulas is not gener- 
ally a desirable practice, except in special 
cases, 

Pxiato Cotiins, A.M. ASCE 
J. E. Greiner Co. & Associates, Inc. 
Engineers-Architects 


Albany, Ga. 
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Objection raised to new definition of engineering 


To tue Eprror: I disagree with the 
new definition of engineering proposed 
by the Engineers Council for Professional 
Development and endorsed by the ASCE 
Board of Direction at its meeting in 
Chicago, February 24-25, 1958. This defi- 
nition appears in ASCE’s Annual Report 
for 1958, on p. 11. It reads: 

“Engineering is a profession in which 
a knowledge of the mathematical and 
physical sciences gained by study, experi- 
ence and practice is applied with judg- 
ment to develop ways to utilize, econom- 
ically, the materials and forces of Nature 
for the progressive well-being of man- 
kind.” 

My objection centers around the error 
in identity that occurs when engineering 
is equated with profession, as defined 
above. Engineering is a universal art; a 
profession is a matter of personal con- 
duct. 


The facts show that engineering is a 
difficult art, similar in some respects to 
the arts of religion, politics, medicine, 
and law. 

Some men dedicate themselves to the 
study and practice of engineering as a 
profession. Others use engineering merely 
as a tool in trade. The conduct of the 
practitioner in engineering, religion, and 
medicine is not controlled by the art. 
Each is free to use his art according to 
his lights. The practice of engineering is 
not monopolized by engineers. In this 
respect it differs from the practice of law. 
However, who shall presume to say what 
is right conduct? God bless the freedom 
of the U.S.A. 


R. B. M. ASCE 
Macfarlane & Sadler 
Consulting Engineers 


Richmond, Va. 


Simplified deflection calculations presented 


To tHe Eprtor: Mr. Heinz is to be 
commended for having emphasized the 
usefulness of the virtual work method 
for the computation of deflections, in his 
article, “Simplified Deflection Calcula- 
tions by Virtual Work,” in the Novem- 
ber 1958 issue, vol. p. 853. 

However, the algebraic work can be 
shortened substantially. The force “1” 
in his Fig. 3 can be applied to a statically 
determinate system of that frame. Then 
the moments caused by this force and 
the indeterminate forces would furnish, 
by superposition, the stresses shown as 
“m moments” in Fig. 3. But since by 
definition the points of application of 
these indeterminate forces do not deflect 
or rotate, they do not contribute to the 
work, J M m ds. 

In the illustrative problem, it is suf- 
ficient to apply the force “1” to a static- 
ally determinate system as shown in the 
accompanying Fig. 1. The algebraic com- 
putation, using Mr. Heinz’s Eq. 4, con- 


sists of ETs = 70° [ 752 + 14(9.2) | 20.0 
= 10,640 = 10,720 as computed in the 
article. 

Any statically determinate, stable sys- 


tem of an investigated structure will 
yield the required result. The one se- 


FIG. 1 


X2=0.203 


X',=0.231 


lected should be that which reduces the 
algebraic work to a minimum. Also, the 
M and m moments can be exchanged to 
simplify the computation if the moments 
due to the actual loads are not known 
and/or not required. 

Deflection due to other than direct 
loads can also be easily computed. Re- 


sults for various | M m ds will be found 
in textbooks dealing with the analysis 
of statically indeterminate structures. 
For example, in Fig. 2 the frame investi- 
gated in Mr. Heinz’s article is acted 
upon by a uniform horizontal loading. 
The deflection is 
= (180.0 + 34 67.6 
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El 18,540. 
HerMann Zutraun, M. ASCE 


Project Engr., Moran, 
Proctor, Mueser & Rutledge 


Forest Hills, N.Y. 
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AN BASIER Way 
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HATES TO 
PART WITH MORE TAPE 
ON THESE... 
ANYTHING... 
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LAST FOR 
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INTERMEDIATES 


I CAN'T DRAW I/VE HAD MY GLASSES 


ON THESE CHANGED 4 TIMES AND 1 
HINGS...-THEY’RE ) STILL CAN’T READ ‘EM 

ALL TAPE 

NOW: THE ONLY THINGS THAT 

SHOW UP ON THE BLUEPRINTS 
ARE TAPEMARKS AND 
/ CREASES 


IT'S GOOD THE 
GUYS IN THE SHOP / HE SHOULD CALL 


Much easier for you when you have your 
print room, or local blueprinter, reproduce old draw- 
ings on Kodagraph Autopositive Paper. You get 
positive photographic intermediates directly. Dirt and 
stains are dropped out . . . weak line detail is turned 
into dense black photographic lines . . . ends the need 
for costly retracing. And you get the sharpest blue- 
prints or whiteprints around. 


Free booklet shows all the short cuts Kodagraph 
Reproduction Materials make possible in the draft- 


Kodagraph 


Reproduction Materials 
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ing room. Every draftsman and engineer will find it well 
worth reading! Mail coupon today. 

EASTMAN KODAK COMPANY 
Graphic Reproduction Division, Rochester 4, N. Y. 


COUPON FOR FREE 


EASTMAN KODAK COMPANY 
Graphic Reproduction Division, Rochester 4, N. Y. 


Gentlemen: Send me a free copy of your booklet 
on Kodagraph Reproduction Materials. 
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SOCIETY 


NEWS 


Progress Toward A United Engineering Center 


A year-end report of problems encoun- 
tered and progress made in the campaign 
for funds for the new United Engineering 
Center has been released by C. E. Davies, 
director of the project. By the time this 
reaches members in February, says Mr. 
Davies, “there will doubtless be more 
progress and new, if not fewer, problems. 
Right now, at the close of 1958, there is a 
healthy balance of progress and prob- 
lems—the kind of balance that always 
stimulates and challenges engineers.” 

Under the head of “progress,” he points 
out that “In a little over a year, the 
United Engineering Trustees and their 
Real Estate Committee have secured 
what the experts call the best site in New 
York, on the west side of United Nations 
Plaza between East 47th and East 48th 
Streets. This site was assembled after ne- 
gotiating purchases of a variety of small 
properties from six different, and some 
difficult, owners. The last of the tenants 
have moved, demolition of the buildings 
is complete, and the site was cleared 
early in January. The general contractor 
should be selected in February. Shortly 
after the funds are in hand, ground 
breaking could take place, and if all goes 
well, the building can be completed by 
early 1961. The “if-all-goes-well” is a part 
of the problem to be discussed shortly. 

“The architects, Shreve, Lamb, and 
Harmon Associates, have completed pre- 
liminary plans and called for bids on the 
general contract. Only a courageous ar- 
chitect would undertake a building for a 
group of engineers. In this case, courage 
is reinforced by experience. This firm has 
for many years been consulting architects 
to United Engineering Trustees on alter- 
ations and plans for renovation and re- 
placement of the present building on 
39th Street. Many details are yet to be 
settled, but the basic plan is agreed upon. 
There will be a 20-story tower with pent- 
houses rising from a_ two-story basic 
structure over a basement. The gross 
floor area will be 280,000 sq ft. The tower 
will be approximately 65 by 140 ft. The 
basement and two large floors housing 
the library, cafeteria, and central services 
will occupy the United Nations Plaza 
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block front to a depth of 225 ft on 48th 
Street and 150 ft on 47th Street. Present 
plans call for a 13-story wing to provide 
for expansion when needed about fifteen 
years from now. 

About “problems,” Mr. Davies has this 
to say in part: “It isn’t right to put the 
matter of finances entirely under the 
head of ‘problems.’ More than half of this 
story belongs under ‘progress.’ Of the $8 
million needed, $5.5 million have been 
given in cash or pledged by the end of 
December 1958. Two hundred eighty-four 
industry gifts totaling $3.85 million have 
been received. Thirty-two thousand 


members have given $1.65 million. Seven- 
teen and seven tenths percent of the 
Founder Society members have given 55 
percent of the member-gifts quota. More 
than 40 local sections of the Founder 
Societies have met and exceeded their 
quotas. That’s progress. 

“The only real problem is how to put 
clearly before every member of the 
Founder Societies the importance and 
urgency of this project. Every local sec- 
tion that has made a personal appeal to 
every member has exceeded its quota. 
There is every reason to be sure that 
the job can be done as it should be—on a 


One heartening phase of the campaign for funds is the interest shown by the Society's 
Student Chapters—symbolic «‘ the close bonds linking engineering students and 
practicing engineers. In this view John R. Olds (left), president of ASCE Student 
Chapter at the University of Illinois, presents $50 check to Paul L. Zumwalt (right), 
president of the Central Illinois Section. Others in the group are Byron E. Marks (sec- 
ond from left), Chapter vice president, and H. O. Sheer, vice president of the Section. 
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man-to-man basis where the member 
lives and works. 

“The consequences of failure are un- 
thinkable. Over fifty years ago, the orig- 
inal three “Founder Societies,” number- 
ing 16,000, less than a tenth of the total 
membership of the present five, 180,000, 
raised by member subscriptions over half 
a million dollars (1907 dollars, that is) to 
buy the ground and help build the pres- 
ent headquarters on 39th Street. The gift 
of Andrew Carnegie, $1,050,000, then was 
of a relative size comparable with what 
industry is undertaking to do now con- 
sidering inflation, increased building 
costs, and wealth of the industry today. 
It is hard to believe that these fifty years 
have brought a regression in professional 
consciousness and pride that would per- 
mit a failure in this campaign. We can’t 
settle for less of a building; we can’t 
afford a mortgage; we can’t continue to 
serve our growing membership in our 
present location. 

“Engineering, as an organized profes- 
sion is facing a test. There is much talk 
of ‘unity;’ there is said to be need for a 
‘survey;’ there is talk of ‘testing the 
grass roots.’ This campaign for a very 
modest sum of money will serve very 
well for all of these purposes. If we can’t 
successfully take this small step toward 
a simple, tangible goal in unison, we have 
our answer. That’s all the survey we need. 
Truly, the consequences of failure are un- 
thinkable. So, let’s not think any more 
about them, and get on with the job. 
We are a little behind schedule, that’s 
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FIG. 1. Member Giving for UEC as of 
January 9. 
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Kentucky 
Lehigh Valley 
Nashville 
Cincinnati 
Columbia 
Philadelphia 


Hawaii 


Several ASCE Sections have met their 
full quota of contribution to the United 
Engineering Center. Due to a change 
in the method of recording, all contribu- 
tions have not been tabulated by Sec- 
tions to verify and make this complete. 
In order of reporting to Society head- 
quarters, the Sections listed here are on 
the UEC HONOR ROLL. 


Table I. Quotas and Pledges to UEC as of January 16 


GoaLs IN No. or 
Society Dotiars Susscrisers 
ASCE 800,000 4,624 
AIME 500,000 2,012 
ASME 800,000 7,467 
AIEE 900,000 16,176 
AIChE 300,000 5,724 
— 244 
Total *3,000,000 36,247 
Industry 5,000,000 317 
Grand Total 8,000,000 36,664 


Amount % oF $ Per 
PLepaep Goat Susscriser 
333,540 42 73 
194,287 39 96 
395,886 49 53 
629,932 70 39 
252,751 84 44 
28,784 118 
1,835,144 61 53 
3,927,218 78 12,400 
5,762,362 71 


* While the overall goal of member giving is shown as $3,000,000, the quotas accepted by the Societies 


total $3,300,000. 


Fifth Nuclear Congress 
To Be Held in Cleveland 


Details of the 1959 Nuclear Congress, 
the nation’s largest gathering of special- 
ists in the atomic field, have been an- 
nounced by Engineers Joint Council, the 
coordinating agency. The five-day pro- 
gram, which will begin at the Public Au- 
ditorium in Cleveland on April 5, will 
include the Fifth Nuclear Engineering 
and Science Conference, the Seventh 
Hot Laboratories and Equipment Con- 
ference, the Seventh Atomic Energy 
Management Conference, and an “Atom- 
fair.” 

The forty technical sessions will be 
devoted to papers covering advances in 
reactor technology and the use of radio- 
active materials, problems of industrial 
management in the nuclear field, and 
laboratory problems in radioactive mate- 
rials. Guest speakers will include special- 
ists from England, France, Italy, and 
Russia. Russian engineers will describe 
their power reactor program, including 
details of a 600,000-kw power plant re- 
ported to be under construction in Siberia. 
Of much interest, also, will be a luncheon 
meeting address by Sir Claude Gibb, 
managing director of C. A. Parsons, Ltd., 
one of England’s leading nuclear develop- 
ment firms. 

The theme of the congress, which is 
being sponsored by more than thirty 
leading engineering, scientific, and man- 
agement groups is “For Mankind’s Prog- 
ress,” 


Inquiries about the congress should be 
addressed to Congress Director T. A. 
Marshall, Jr., c/o Engineers Joint Coun- 
cil, 29 West 39th St., New York 18, N. Y. 


EJC Citations for Promoting 
Careers in Engineering 


Engineers Joint Council has cited the 
Westinghouse Educational Foundation 
and the Carnegie Institute of Technology 
for their pioneer work in encouraging 
young men and women to seek careers in 
engineering and science. The citation was 
presented by President Enoch R. Needles 
to John A. Hutcheson, president of the 
Westinghouse Educational Foundation, 
at a recent meeting of the EJC Board of 
Directors. In accepting on behalf of the 
Foundation, which is supported solely by 
the Westinghouse Electric Corporation, 
Dr. Hutcheson outlined a new program 
in which laboratory equipment is being 
offered free to all of the nearly 150 ac- 
credited electrical engineering depart- 
ments in colleges and universities. 

This year marks the completion of 
twenty years of George Westinghouse 
Scholarships at Carnegie Tech. Each year, 
since 1938, ten four-year scholarships 
have been awarded to secondary school 
seniors selected annually from over 1,000 
applicants, in nationwide competition. 

The citation hails the two groups “for 
helping to enable brilliant minds to pur- 
sue higher education in engineering and 
science, which otherwise would have been 
lost to the nation.” 
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Donald D. King, M. ASCE, has been 
named Assistant to the Secretary of 


ASCE, in the New York headquarters . 


office. He succeeds Robert K. Lockwood, 
A.M. ASCE, who has resigned to take 
the position of advertising manager and 
director of public relations for the Sika 
Chemical Corporation, Passaic, N. J. 

A civil engineering graduate of Iowa 
State College, Mr. King was a member 
of the original Civi. ENGINEERING staff 
when the publication was initiated in 
1930. For the next thirteen years he was 
assistant editor in charge of art and pro- 
duction for Civi ENGINEERING and other 
ASCE publications. Later he was with the 
Office of the Air Engineer, AAF, as edi- 
tor of the Army publication, Aviation 
Engineer Notes, and assistant editor of 
Construction Methods. In 1946 he re- 
turned to the Society as editor of Civi. 
ENGINEERING, a position he held through 
1948. In 1949 Mr. King helped launch 
the magazine, Construction Equipment, 
and served as editor in chief until 1957. 
In 1958 he was feature editor for Con- 
tractors and Engineers. He has served as 
a member of the executive committee 
of the National Safety Council’s Con- 
struction Division. 

Long active in the Society, Mr. King 
has been on the Metropolitan Section’s 
Annual Convention committee for several 
years. He has also been secretary of 
the Construction Division’s Committee 
on Adverse Weather Conditions since its 
formation. In his new capacity at head- 
quarters, he will be responsible for co- 
ordinating the Society’s activities in the 
Department of Conditions of Practice, 
including education, registration, salaries, 
and employment conditions. 

Mr. Lockwood, a 1948 civil engineering 
graduate of the College of the City of 
New York, was on the ASCE headquar- 


Donald D. King Succeeds R. K. Lockwood 
as Assistant to Secretary of ASCE 


Donald D. King 


R. K. Lockwood 


ters staff for ten years. He was associate 
editor of Civi. ENnaineertna from 1948 
to 1954 and executive editor from 1954 
to 1957. In the latter year he was trans- 
ferred to a position as Assistant to the 


SOCIETY AWARDS AND FELLOWSHIPS AVAILABLE 


DANIEL W. MEAD PRIZES: 


FREEMAN FELLOWSHIP: 


ERNEST E. HOWARD 


AWARD: 


ASCE RESEARCH FELLOWSHIP: 


1959 contest closes May, 1, 1959. See 1958 
Official Register, page 134; September 1958 
issue of CIVIL ENGINEERING, page 78. 


1959-1960 award closes March 1, 1959. See 
Official Register, page 144; January 1959 issue 
of CIVIL ENGINEERING, page 77. 


1960 award closes Feb. 1, 1960. See Offical 
Register, page 133; September 1958 issue of 
CIVIL ENGINEERING page 80. 


1959 award closes March 15, 1959. See January 
1959 issue of CIVIL ENGINEERING, page 80. 
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Executive Secretary. In World War II 
Mr. Lockwood served in the Infantry, 
commanding a platoon in the Philip- 
pines, and later was in charge of the in- 
dustrial demobilization of Japan in a 
three-prefect zone. Since the war he has 
been in the Corps of Engineers Reserve, 
and now has the rank of Major. Active 
in the Metropolitan Section, he was a 
prime mover in starting its newsletter a 
few years ago. He has also been presi- 
dent of the Section’s Junior Forum. 


ASCE Manual on Sewage 
Treatment Plant Design 


Several years of work by a joint com- 
mittee of the Sanitary Engineering Divi- 
sion of ASCE and the Federation of 
Sewage and Industrial Wastes Associa- 
tions are now culminated with the issu- 
ance of a manual on “Sewage Treatment 
Plant Design.” In this manual the joint 
committee has summarized and _ inter- 
preted current practice in the design of 
sewage treatment plants. The committee 
does not attempt to approve or disap- 
prove the practice, but merely reports 
what is being done. 

Copies of the new ASCE Manual (No. 
36) can be obtained from ASCE by use 
of the coupon on page 145 of this issue. 
Engineers who are members of FSIWA 
but not of ASCE are urged to order their 
copies through the Federation so that 
the member discount of 50 percent on 
the list price of $7.00 will be available to 
them. Only one copy per member is of- 
fered at the discount rate, the charge for 
additional copies being $7.00. 


ASCE ENGINEERING 
SALARY INDEX 
Consulting Firms 
Crry Current Last Quarter 
1.16 1.16 
1.20 1.17 
1.05 0.93 
Portland (Ore) ..... 1.15 1.15 
San Francisco ...... 1.19 1.17 
Highway Departments 
Recion Current Last QuarTEeR 
I New England ..... 0.91 0.85 
II, Mid. Atlantic . ... 1.17 1.17 
1.09 1.07 
1.00 0.97 
Wa, WO 1.15 1.15 
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Figures are based on salaries in effect as of May 
15, 1958. Base figure, the sum of Federal Civil 
Service, G. S. Grades 5, 7, and 9 for’1956, is $15,930. 


CIVIL ENGINEERING 


— 
7 
> > 
a 
4 


Reclassification of Member Grades Voted 


A proposal for regrading ASCE mem- 
ber classifications, which went to the 
membership for ballot on November 21, 
has been approved by a ten-to-one vote. 
The balloting in the form of an enabling 
constitutional amendment closed on Jan- 
uary 23, and the votes were counted at 
Society headquarters on January 26. The 
results were 16,171 votes favoring the 
change and 1,712 votes opposing it. 

Several major changes are provided in 
the reclassification proposal. The entering 
membership grade designation will be 
Associate Member, and all present Junior 
Members will automatically become As- 
sociate Members. Persons who are cur- 
rently Associate Members. will automat- 
ically become Members. Admission to 
the top, or Fellow, grade of membership 
will be by transfer only from the Member 
grade. 

Debated over the years as a possible 
way to strengthen the Society’s member- 
ship, the present reclassification proposal 
goes back to 1956, when the Board ap- 
pointed a ten-man Task Committee on- 
Classification of Members, headed by 


Research Prizes to Be 


Presented at Los Angeles 


One of the pleasant features of the 
forthcoming Los Angeles Convention will 
be the presentation of the Society’s 1958 
Research Prizes to four of the five win- 
ners. One recipient—Dr. Ray Mindlin, of 
the Columbia University Civil Engineer- 
ing Department—will receive his prize 
later in New York at a Metropolitan 
Section meeting. Dr. Mindlin won the 
award for his research in determining the 
dynamic response of structural ele- 
ments. 

On hand for the Los Angeles ceremo- 
nies will be: 


Dr. John W. Clark, of the Engineering 
Design Division of the Alcoa Research 
Laboratories, New Kensington, Pa., who 
is being honored for his research in ana- 
lyzing and testing metal beams. 

Dr. Hans A. Einstein, professor of 
mechanical engineering at the University 
of California, who will receive his award 
for research in the transportation of sedi- 
ment by flowing water. 

Dr. Warren A. Kaufman, professor of 
sanitary engineering at the University of 
California, who is receiving his award for 
research in treating radioactive waste. 

Dr. Ivan Viest, bridge research engineer 
for the American Association of State 
Highway Officials, Ottawa, IIl., who is 
being cited for his research in designing 
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former Vice President Frank L. Weaver. 
The committee’s interim report to the 
Board at Buffalo in June 1957 was printed 
in full in the July 1957 issue of Civin EN- 
GINEERING (pages 81-82) for review and 
comment through the Local Sections. At 
Portland, in June 1958, the Board ac- 
cepted the report of the Task Committee, 
as printed in the July issue, with minor 
changes in wording and a change in the 
name of the proposed top grade of mem- 
ber to Fellow. 

The objective of the changes is ex- 
plained by the Task Committee on Class- 
ification of Members in the Novem- 
ber 1958 issue (page 91). Members of 
the Task Committee, in addition to Mr. 
Weaver, were Randle B. Alexander, Don 
M. Corbett, Clarence L. Eckel, W. S. 
LaLonde, Jr., Mason C. Prichard, John 
P. Riley, Thomas C. Shedd, Lowber D. 
Snow, and Graham P. Willoughby. 

Members are asked not to inquire 
concerning their new grade designation. 
Details of the change-over will be an- 
nounced as soon as they can be made 
available. 


concrete beams and _ col- 


reinforced 

umns. 
The prizes consist of a cash award of 

$100 each and appropriate certificates. 


International Congress 
on Applied Mechanics 


Although the Tenth International 
Congress of Applied Mechanics is over a 
year in the future, prospective authors 
are urged to be thinking about their pa- 
pers now. The congress will be held in 
Stresa, Italy, August 31 through Septem- 
ber 7, 1960. 

In addition to a number of invited gen- 
eral lecturers, there will be two technical 
sessions divided into two sections: (1) 
fluid dynamics (hydrodynamics and aero- 
dynamics), and (2) mechanics of solids 
(rigid body dynamics, vibrations, elastic- 
ity, plasticity, and theory of structures). 

A Program Committee will make selec- 
tions from the papers submitted. Ab- 
stracts of papers (preferably not to ex- 
ceed two double-spaced typewritten 
pages) should be submitted in four copies 
to the Secretary of the International 
Committee before January 1, 1960. To 
facilitate the work of the committee it 
is recommended that abstracts be in two 
of the official congress languages (Eng- 
lish, French, German, and Italian). The 
address is Professor Mekelweg, Secretary, 
International Committee, Applied Me- 
chanics Congress, Delft 2, Netherlands. 


Daniel Mead Student Prize 
Goes to William G. Benko 


William G. Benko, J.M. ASCE, weights 
engineer for North American Aviation, 
Inc., at Los Angeles, Calif., is the 1958 
winner of the Daniel Mead Prize for Stu- 
dents for his essay on “Ethical Aspects of 
Current Practices in the Recruitment of 
Graduating Engineers.” Mr. Benko wrote 
his prize-winning paper in his senior year 


William G. Benko 


hy 


at the University of California, where he 
graduated in 1958 with the bachelor of 
science degree in civil engineering. Mr. 
Benko’s earlier studies at the University 
of Colorado, where he majored in chemi- 
cal engineering, were interrupted by sev- 
eral years of service in the U. S. Air 
Force. In 1955 he entered the University 
of California as a civil engineering stu- 
dent, and was a member of the ASCE 
Student Chapter there. 

The prize, consisting of a certificate 
and cash award of $50, will be presented 
to Mr. Benko during the ASCE Los 
Angeles Convention this February. 

No Junior Member award of the Dan- 
iel Mead Prize was made in 1958. 


ASCE Membership as of 
January 9, 1959 

10,267 
Associate Members ........ 14,521 
Junior Members ........... 17,059 
Honorary Members ........ 44 

WORE 41,967 
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This month, this column is edited pri- 
marily by the committee member from 
Zone I, Louis K. Walter, Jr. 


What is the “younger viewpoint”? 

This question, taken literally, can be 
pointed toward either this page and what 
it represents, or what the feelings of the 
young engineers are with regard to vari- 
ous aspects of engineering and to life 
today. 

The answer to the first part should be 
fairly obvious to readers of this page. It 
has been in existence for several months 
with the purpose of publishing the views 
of young civil engineers on whatever 
question or topic they may choose to ex- 
press themselves. A “crying towel” type 
of column is to be avoided, although it 
must be agreed that it is much easier to 
write a letter when you have a gripe to 
air than one regarding some general 
topic. This is not meant as a criticism 
of such letters but they do seem to pre- 
dominate. 

Neither is this page to be a facility 
for the publication of the opinions of a 
select group of representatives and their 
chairman. Their aim is to reflect your 
opinion. 

Which brings us to the second meaning 
of the original question. What is the 
“younger viewpoint” if nobody expresses 
an opinion or feeling with regard to top- 
ics and problems of our profession? It is 
extremely difficult to profess to be a voice 
of a certain group when that group does 
not express itself. 

The above was an unsolicited contribu- 
tion. Contributions are gratefully ac- 
cepted. 

In an attempt to stimulate the interest 
of the young engineer, especially the re- 
cent graduate, in joining ASCE, the Jun- 
ior Member Forum of the Metropolitan 
Section is weighing the merits of having 
an organizational meeting early in the 
fall. Its purpose—to bring together the 
potential Junior Members of the Society 
on a somewhat informal basis a short 
time after their graduation. The form 
considered has been a beer-and-pretzel 
type of affair with some kind of non- 
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The Younger Viewpoint 


The Voice of the Committee on Junior Member Publications 


Zone | Zone Il 


320 Market Street | State Planters 
Kenilworth, N. J. Bank Building 
Richmond, Va. 


Committe on Junior Member Publications 


Milton Alpern, Chairman; 3536 Northview Ave., Wantagh, L. I., N. Y. 


Lovis K. Walter, Jr. | Raymond S. Gordon | Water D. Linzing Rodney P. Lundin 


ZONE Ill | Zone IV 


4751 No. Paulina 9744 Quakertown Ave. 


Chicago 40, Ill. | Chatsworth, Calif. 


technical entertainment, such as recent 
World Series films, as an added lure. In- 
asmuch as the Forum has never at- 
tempted this type of meeting, it is anx- 
ious to learn of results and opinions from 
other Sections. 

In case it has slipped your mind, the 
deadline for entries in the Daniel W. 
Mead competition for papers on engi- 
neering ethics is May 1, 1959. Complete 
rules and details of the award procedure 
are available on page 134 of the 1958 
ASCE Official Register. There are sepa- 
rate prizes for Junior Members and Stu- 
dent Chapter members of the ASCE. The 
subject for this year is “The Responsibil- 
ities of the Engineering Employee to his 
Employer.” 

(Food for thought: It has been brought 
to our attention that the response to this 
competition has been something less than 
overwhelming. What can be done to make 
it more attractive? Some suggestions that 
come to mind: increase the monetary 
value of the prize; in lieu of selecting a 
specific topic each year it might be better 
to write on the general theme of ethics. 
What do you, the person who is eligible 
to compete for this prize, feel would 
make the competition more attrac- 
tive?) 

One of our Canadian neighbors, 
Charles J. Purcell, J. M. ASCE, of Mon- 
treal, has written us a letter of protest 
about the Engineering Societies Person- 
nel Service. Perhaps some of the readers 
who have dealt with private agencies can 
give us the results of their experiences 
regarding fees and services. Some six 
years ago your editor for this month had 
occasion to contact the ESPS and, con- 
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trary to Mr. Purcell’s experience, his im- 
pression was very favorable. Mr. Purcell’s 
letter follows: 

“IT am writing to you concerning a 
peeve of mine which I would like to see 
explained and discussed in the pages of 
Civit ENGINeERING. Since I think the 
subject is of most interest to the Junior 
Members I am going to institute my 
campaign of protest, starting with ‘The 
Younger Viewpoint.’ 

“My complaint is the method of ad- 
vertising and financing of Engineering 
Societies Personnel Service, Inc., as car- 
ried in the pages of our magazine. I feel 
that the way the majority of ‘Positions 
Available’ are advertised, forcing inter- 
ested persons to sign up with the Engi- 
neering Societies Personnel Service, com- 
pels them to pay out the exorbitant 
amount of 4 percent of an annual salary. 
The effort put out by the Service is ut- 
terly inadequate considering the charges 
levied. 

“T have written to the Executive Secre- 
tary and was told that ASCE, in order to 
retain it’s tax-free status, cannot operate 
an employment service. This is the reason 
why ESPS was set up. I have no com- 
plaint regarding having an independent 
service but would like to have its opera- 
tion on a more justifiable basis. 

“T feel that if the other Junior Mem- 
bers knew about this they would also re- 
sent it. I base this feeling on the fact 
that I knew nothing of it until I had 
occasion to answer an advertisement and 
then, instead of receiving further details 
as I would expect from a reputable pub- 
lication, I received forms to fill out and 
contract to hand over 4 percent of my 
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salary in order to get the name of the 
advertiser. Which, by the way, I did not 
do. 

“There is no notice on the page showing 
these requirements except a fine print 
type saying ‘agrees to pay a fee at rates 
listed by the Service.’ Do you consider 
that the rates listed are justified by the 
service rendered as would be expected in 
an ethical professional magazine? 

“If the rates charged are said to be 
necessary to operate, then the Service 
must either be very ineffective or very 
inefficient and both cases require major 
surgery. 

“Thats my viewpoint!!!!” 


[Editor’s Note: ESPS is a non-profit 
corporation fostered by the Founder So- 
cieties to provide an employment service 
for their members. Its fees are estab- 
lished to pay the cost of service re- 
quested by thousands of engineers and 
agencies each year. The 4 percent charged 
by ESPS compares with a minimum of 
5 per cent (substantially more in the Mid- 
dle West) by commercial agencies. ESPS 
encourages employers to pay the fee, but 
this varies with supply and demand.) 


Alfred Noble Prize Goes 
To Electrical Engineer 


The Alfred Noble Prize for 1958 has 
been awarded to Ghaffar Farman-Far- 
maian, of Tehran, Iran, a young electri- 
cal engineer and associate member of the 
American Institute of Electrical Engi- 
neers. The award was made for his pa- 
per, “General Analysis and _ Stability 
Study of Finite Pulsed Feedback Sys- 
tems,” which appeared in Vol. 22 of the 
AIEE Transactions. A native of Tehran, 
Mr. Farman-Farmaian received his un- 
dergraduate education 
in England, graduat- 
ing from Loughbor- 
ough College in 1951. 
He took his master of 
science in electrical 
engineering from the 
University of Illinois 
in 1953 and his doc- 
torate from the Uni- 
versity of California 
in 1958. 

“stablished in 1929 in honor of the 
late Alfred Noble, Past-President of 
ASCE and the Western Society of En- 
gineers, the prize is a joint award of the 
Founder Societies and the Western So- 
ciety of Engineers. It is administered by 
ASCE. The award is made annually to a 
young member of one of the cooperating 
societies for the best paper published in 
one of their journals. 
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Collective Bargaining— 


The ASCE Attitude 


In a recent exchange of correspond- 
ence, a member of the Society advo- 
cated an article in Civ. ENGINEERING 
that would “be detailed enough so that 
our membership will thoroughly under- 
stand the position ASCE has taken with 
respect to professional employee bargain- 
ing groups”. It is hoped that this article 
will serve the purpose. 

Astonishing statements are heard, or 
read, from time to time, regarding the 
position of ASCE with respect to collec- 
tive bargaining by engineering employ- 
ees and what the Society has done about 
it. 

Not long ago it was rumored that the 
official attitude had once been to encour- 
age and assist engineers to become mem- 
bers of labor unions. Such a statement 
could not be farther from the truth. From 
the inception of the Society’s interest in 
problems of unionization and collective 
bargaining, there have been more than 
20 years of constructive effort wholly 
contrary to such a concept. The funda- 
mental desire throughout has been to 
enable engineers to avoid inclusion in 
unions of nonprofessional employees and 
to permit them free choice of action as 
to whether they wanted any part of 
collective bargaining. 

Another erroneous statment is to the 
effect that ASCE has sponsored bargain- 
ing groups. It has not. The Society has 
furnished information and advice as to 
how a group of professional employees 
might proceed to organize a bargaining 
unit of their own if they so desired. 

This action originated in the early 
1940's when, under the Wagner Act, engi- 
neers were sorely harassed by existing 
labor unions and, in many instances, 
found themselves swept into unions 
against their will and subjected to grave 
abuse. The situation became intolerable. 
Yet none of the major engineering so- 
cieties was doing anything to help. 

After careful consideration, ASCE. set 
forth a program under which a small 
committee could be organized by any 
Local Section in whose area there was a 
recognized need for action. The com- 
mittee, with the benefit of information 
furnished by the Society, could help to- 
ward developing an appropriate unit of 
professional employees for certification 
by the National Labor Relations Board. 
The first step consisted of an invitation 
to all interested employee engineers in 


the area, whether or not members of 
ASCE, to join together in an independ- 
ent organization. That organization 
elected its own officers and could then 
proceed to become an active collective 
bargaining group. Once the larger organi- 
zation was established, the Local Sec- 
tion committee had no further purpose. 
ASCE had no connection with the ulti- 
mate group. .The sole objective of the 
Society was to assist professional employ- 
ees who were in distress and had no one 
to whom to look for help. Enactment of 
the Taft-Hartley Act greatly simplified 
the situation, and for many years there 
has been no occasion for any Local Sec- 
tion to serve in the manner described. 
In this connection it is to be noted 
that neither the Society nor a Local Sec- 
tion can take any part in the activity of 
a collective bargaining group, even if it 
so desires. A bargaining unit must be 
composed solely of employees and, since 
ASCE membership includes both em- 
ployers and employees, the NLRB would 
refuse certification to any unit that was 
even in part supported by the Society. 
The Society’s official policy was formu- 
lated by the Committee on Employment 
Conditions and adopted by the Board 
of Direction in 1946. Published many 
times, it reads as follows: 
“(1) Any group of professional em- 
ployees, who have a community of in- 
terest. and who wish to bargain collec- 
tively, should be guaranteed the right 
to form and administer their own bar- 
gaining unit and be permitted free 
choice of their representatives to nego- 
tiate with their employer. 
“(2) No professional employee, or 
group of employees, desiring to under- 
take collective bargaining with an em- 
ployer should be forced to affiliate 
with, or become members of, any bar- 
gaining group which includes nonpro- 
fessional employees, or to submit to 
representation by such a group or its 
designated agents. 
“(3) No professional employee should 
be forced, against his desires, to join 
any organization as a condition of his 
employment, or to sacrifice his right to 
individual personal relations with his 
employer in matters of employment 


conditions.” 
That policy later was adopted by En- 


gineers Joint Council. It is the policy on 
which the professional employee provi- 
sions of the Taft-Hartley Act were based 
as the result of action by the EJC Labor 
Legislation Panel with ASCE taking the 
lead by request. Without change, it still 
is ASCE’s official statement of policy. 
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Division Doings 


Construction Division 


The Construction Division has a new 
look these days, following complete over- 
haul of its administrative and technical 
committee structure in a move to bring 
the Division’s “standing in accomplish- 
ment on a par with its ranking in size.” 
With 8,200 members, the Division is 
ASCE’s second largest. Ten new commit- 
tees have been formed, and two of eight 
existing committees have been discontin- 
ued. The newly formed executive com- 
mittee is headed by Walter L. Couse, 
former vice-chairman. The only other 
holdover member is Alexander Brest. 
Three new members have begun their 
duties. They are Lyman D. Wilbur (vice- 
chairman), Joseph F. Jelley, Jr., and 
Michael N. Salgo (secretary). 

An important recent Construction Di- 
vision activity was co-sponsorship with 
the Structural Division of ASCE’s part 
in the Fourth National Construction In- 
dustry Conference, held in Chicago in 
December. Other societies taking part 
were the American Institute of Archi- 
tects, the Associated General Contractors 
of America, and the Building Research 
Institute. The Armour Research Foun- 
dation of Illinois Institute of Technology 
was host to the two-day gathering, which 
was attended by some 300 architects, en- 
gineers, social scientists, and builders. 

The prime topic of discussion was 
“Human Needs in Cities of the Future.” 
The engineering group emphasized the 
need for new and more flexible building 
forms. The engineering program was 
highlighted by the presence of Edward 
Torroja, M.ASCE, internationally known 
structural engineer and director of 
the Instituto Tecnico de la Construccion 
in Madrid. Mr. Torroja also advocated 
greater daring in the use of structural 
shapes. In the opinion of the builders 
represented on the program, “the new 
shapes can be built, but at a price.” 


Hydraulics Division 

Plans are shaping up for the Hydraulic 
Division’s eighth annual conference, set 
for Fort Collins, Colo., July 1-3. The 
conference co-hosts will be the Colorado 
Section and Colorado State University. 
The three-day technical program will in- 
clude papers on various hydraulic sub- 
jects and a tour of the Hydraulics Lab- 
oratory at Colorado State. Two valuable 
inspection trips have been planned for 
the days immediately preceding the con- 
ference. On June 29 there will be an op- 
portunity to visit the Bureau of Recla- 
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mation’s Hydraulics Laboratory in Den- 
ver, and on June 30 there will be a 
guided tour of the Bureau’s Colorado- 
Big Thompson project, one of the most 
extensive irrigation and power projects 
in the state. 

Housing accommodations for both in- 
dividuals and families will be available 
at reasonable rates in new university dor- 
mitories. The interests of the ladies and 
children are being kept in mind. With 
some of the most beautiful country in 
the United States and many recreational 
facilities in the Fort Collins area, the 
Division is rightly urging engineers to 
combine attendance with a family vaca- 
tion trip. Persons wishing to reserve a 
mountain cabin, should write to the 
Housing Committee, Hydraulics Confer- 
ence, Civil Engineering Department, Col- 
orado State University, Fort Collins, Colo. 
Requests for reservations should be made 
early because of summer tourist demand 
for cabins. 


Highway Division 

One of the objectives of the Highway 
Division’s Committee on Increasing 
Highway Engineering Productivity is to 
assist engineering educators in their high- 
way engineering courses by seeing that 
they are informed of new methods and 
devices. With this aim in mind, the Divi- 
sion recently polled 126 engineering 
schools and colleges. The questionnaires, 
which sought information on a wide 
range of teaching practice, will be ana- 
lyzed to determine the committee’s ini- 
tial step. 


Pipeline Division 

The Pipeline Division is calling for 
volunteers to work on three new commit- 
tees, which have been formed from the 
former Committee on Pipeline Design, 
Specifications and Operating Standards. 
The three new committees will investi- 
gate and correlate studies in pipeline de- 
sign and economics, pipeline installation, 
and pipeline operation and maintenance, 
with the objective of disseminating civil 
engineering information to those engaged 
in the transportation of crude oil prod- 
ucts, natural gas, water, and solids. In 
order to provide a broad base for com- 
mittee activities, interested members are 
urged to return the form provided in the 
January issue (page 96). 


Fourth Congress on Applied Mechanics 


As ASCE representative on the U. S. 
National Committee on Theoretical and 
Applied Mechanics, R. E. Fadum, head 
of the civil engineering department at 
North Carolina State College, reports 
that plans are underway for the Fourth 
U. S. National Congress on Applied Me- 
chanics. The congress will be held on the 
Berkeley campus of the University of 
California, June 18-21, 1962. Research 
workers in the theoretical and applied 
mechanics of solids and fluids are invited 
to submit papers for consideration by 
the Editorial Committee. Details and 
deadlines will be announced later. Prof. 
R. M. Rosenberg is chairman of the Edi- 
torial Committee. 

The general congress chairman will be 
Prof. W. W. Soroka. Inquiries about the 
congress should be directed to Prof. W. 
Goldsmith, Secretary, Division of Me- 
chanics and Design, University of Cali- 
fornia, Berkeley 4, Calif. 


Pipeline Division’s Task Committee on Pipeline Location, shown at recent organiza- 
tional meeting, includes (in usual order) James C. Faulkner, supervisor of Drafting 
Division, Texas Eastern Transmission Corp., Shreveport, La.; John F. Schaffer, chief 
civil engineer, El Paso Natural Gas Company, El Paso, Tex.; Chairman Earnest O. 
Scott, reconnaissance engineer, Service Pipe Line Co., Tulsa, Okla.: Prof. Milton O. 
Schmidt, University of Illinois; and Robert H. Dodds, project engineer, Gibbs & Hill, 
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HOW TO HANDLE 


Project: Queens Anchorage, Throgs Neck Bridge, New York City 
Contractor: Steers-Snare, 4 joint venture 
Engineers: Ammann & Whitney 


WET JOBS 


Sinking of huge bridge caisson speeded after wellpoints... 


Dewater Man-Made Island 30 ft Below River 


In order to sink this giant caisson a cofferdam-enclosed sand 
island was required. (See photo). Confident that well- 
pointing would result in a time and money-saving opera- 
tion, Steers-Snare built the island not up to river level (which 
was the preliminary plan) but 25 ft below. 

© This greatly reduced the yardage of sand fill, thereby 
eliminating additional excavation later on. However, Griffin 


engineers were confronted with a difficult dewatering job, 
since investigations indicated many unusual problems of 
soil mechanics, hydraulics and stability. 

e Solution? A specially designed Griffin wellpoint 
system which attained absolute control of ground water 
and uplift pressure and insured the stability of the 
cofferdam. 


GRIFFIN WELLPOINT CORP. 


SALES ¢ RENTAL * CONTRACT 
GENERAL OFFICE: 881 East 141st St., New York 54, N. Y. 


y) Branches: Jacksonville, Fla. * West Palm Beach, Fla. * New York, N. Y. * Hammond, Ind. * Houston, Tex. 
In Canada: Construction Equipment Co., Ltd., Toronto Montreal » Edmonton * Vancouver 
In Venezuela: Drew Bear & Sons C.A., Caracas * Maracaibo 
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NOTES FROM 


THE LOCAL SECTIONS 


(Copy for these columns must be received by the fifth of the month preceding date of publication) 


In unanimous balloting, the Juneau 
Branch of the Alaska Section has elected 
the following new officers: R. J. DeLa- 
Hunt, president; Hurff Saunders, vice- 
president; Ron Mayo, secretary-treas- 
urer; and Glade W. Roberts, assistant 
secretary-treasurer. Thomas Stewart, a 
local attorney and former secretary of 
the Alaska Constitutional Convention, 
elaborated on the aspects of the new 
State Constitution that concerns engi- 
neers, 


At a recent. Lehigh Valley Section 
meeting, the new president, John M. 
Adams, presented the outgoing president, 
Prof. Robert De Moyer, with a certifi- 
cate of appreciation for his outstanding 
leadership of the Section during the UEC 
fund campaign—the Section was second 
in the nation to fulfill its quota in the 
campaign. Other Section officers are 
Walter D. Myers, second vice-president; 
Lawrence G. Adams, secretary-treasurer ; 
and Edward Mark Cummings, who will 
serve a second year as first vice- 
president. Speaker for the evening, Hugh 
Moore, Jr., community architect, outlined 
features of home design that add charm 
and warmth to a house. 


The recent annual meeting of the Ver- 
mont Branch of the Maine Section, a 


combination dinner-business meeting, 
was highlighted by a talk by Fozi Cahaly, 
of the Boston firm of Fay, Spofford & 
Thorndike. Mr. Cahaly gave an illus- 
trated talk on the proposed changes to 
make a complete treatment plant out of 
the present primary plant, the St. Albans 
Sewage Treatment Plant. Officers elected 
for the new year are Stephen Knight, 
president; Kenneth Kidd, vice-presi- 
dent; and Gordon Pyper, secretary- 
treasurer. 


Officers for the coming year recently 
elected by the Miami Section are Her- 
bert S. Saffir, president; Howard Post, 
vice-president; Walter E. Dinn, secretary 
and Christopher Tyson, treasurer. 


The following slate of officers for 1959 
were announced at a recent meeting of 
the Little Rock Branch of the Mid-South 
Section: J. W. Courter, president; Mar- 
garet Peterson, vice-president; and Reid 
Beckel, secretary-treasurer. Guest speak- 
er, Dr. Raymond E. Edwards, compared 
educational systems in the United States, 
Great Britain and Russia. The Memphis 
Branch unanimously elected W. D. 
Painter, president; R. E. Hagenhoff, vice- 
president; and J. B. Fryar, secretary- 
treasurer, at a recent meeting. Paul M. 
Enright, of International Engineering, 
and the evening’s speaker, gave an illus- 


The Central Ohio Section installs 1959 officers at its annual meeting. In usual 
order are: Charles H. Corning. secretary-treasurer: Robert F. Baker, first vice-presi- 
dent; O. H. Jeffers, president; and S. W. Dudley, second vice-president. Guest speaker, 
Dr. William Ewing, associate director of WOSU Radio and TV, spoke on Giving 


Education the Air. 
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Franklin Sunn (left), past president of 
the Hawaii Section, congratulates in- 
coming president Edward J. Morgan. 
Other new officers are Russell Smith, 
third vice-president; Wayne Duncan, 
first vice-president; Paul Liu, secretary; 
and Richard Cox, treasurer. 


trated talk on the Southern Pacific Rail- 
road’s Great Salt Lake Crossing begun 
in 1953. He covered the problems faced 
on this tremendous project and many of 
their unique and original solutions. Offi- 
cers elected for 1959 by the Vicksburg 
Branch are: Russell C. Baker, president; 
Frank B. Campbell, vice-president; and 
William E. Strohm, secretary-treasurer. 


New officers of the Mohawk-Hudson 
Section are: Cliff S. Barton, president; 
Haaren A. Miklofsky, first vice-president; 
William G. Wilkie, second vice-president; 
R. Vincent Milligan, secretary; and Er- 
hard E. Dittbrenner, treasurer. 


The 1958-1959 season of the Philadel- 
phia Section was inaugurated by a recent 
well-attended joint meeting with the 
Metropolitan-Philadelphia Chapter of the 
American Public Works Association. 
Walter Douglas, partner in the New York 
consulting firm of Parsons, Brinckerhoff, 
Hall and Macdonald, spoke on regional 
transportation. Emphasizing transporta- 
tion as the most important, significant 
factor in municipal and regional develop- 
ment, Mr. Douglas decried the traffic 
congestion problem common to all met- 
ropolitan areas, stressing the need for an 
overall system to alleviate the nightmare. 
A symposium on the general subject, 
“Prestressed Conerete—Its Uses and 
Methods of Production,” marked another 
meeting. The three speakers—Frederick 
C. Lowy, Philip Grennan, and L. C. 
Petersen—presented various phases of 
the relatively new and fast-growing con- 
cept of reinforced concrete design. 


A special feature of Pittsburgh’s year- 
long 200th anniversary celebration will be 
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Part of the new Chesapeake and Ohio Railway facilities at 
Newport News, Virginia, is a 650 ft long bulkhead and 
relieving platform. Built by the Tidewater Construction 
Corporation of Norfolk, Virginia, it consists of interlocking 
prestressed piles 63 ft long and 24 inches square. These 
function simultaneously as sheet and bearing piles. In addi- 
tion, some 453 bearing piles 20 inches square and varying 
in lengths from 60 to 65 ft are going into the finished project. 

Among the benefits of prestressed piles—currently being 
taken advantage of by many State Highway Departments 
and State Maritime Commissions are: ease of handling and 
the ability to withstand driving shocks without cracking. 
Prestressed piles can be easily carried by attachments at one 
or two points on the pile, while other concrete piles of like 
dimensions would require three or four lifting points. Most 
important, prestressed piles can withstand severe driving 
conditions without cracking or spalling. This quality results 
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Here piles are being driven through a template to assure proper alignment and fitting. 


Prestressed Concrete Piles 
For CzO Railway Bulkhead 


40-49 sR. Uncoated 
Prestressing Strands 


Cross-section detail of a combination sheet 
and bearing pile. 


in a crackless pile which is consequently impervious to 
freezing and thawing. 

The great and practical economies of prestressed concrete 
in all manner of construction are values that designers and 
builders the country over are enjoying with increasing fre- 
quency. John A. Roebling’s Sons Corporation, right from 
the introduction of this method in this country, has done 
important and informative work on all its phases; design, 
prestressing elements, casting beds and development of pre- 
stressed strand. We invite inquiries of any “prestressed” 
nature and will be happy to enlarge your knowledge and 
work with you in every way possible. Please address your 
requirements to Construction Materials Division, John A. 
Roebling’s Sons Corporation, Trenton 2, New Jersey. 


ROEBLING 


Branch Offices in Principal Cities (F | 
Subsidiary of The Colorado Fuel and Iron Corporation 


(Vol. p. 115) 79 


i 
¥ 
4 
| A 1) 
24" 
» 


Highlight of the annual dinner meeting of the Puerto Rico 
Section, held in the Governor's Room of the Condado Beach 
Hotel, San Juan, in December, was the reunion of four Life 
Members of the Section. They are, from left to right, Colonel 
Manuel Font. Rafael Gonzalez, Etienne Totti, and Robert 
Auld. Section now has seven Life Members. New officers, 
elected at the meeting, are Antonio R. Torres, president; 
Hector A. Deliz and Fernando Torrent, vice-presidents; and 
Juan R. Figueroa, secretary-treasurer. 


New St. Louis Sec- 
tion officers, elect- 
ed at recent annu- 
al meeting, are, in 
usual order, Henry 
S. Miller, presi- 
dent; Erwin E. 
B'oss, first vice 
president; and 
Earl R. Salveter, 
second vice presi- 
dent. Also elected 
were Irwin A. Ben- 
jamin as secretary 
and O. Fred Nel- 
son as treasurer. 


Five civil engineers are honored with lifetime memberships in the Society at joint 
dinner meeting of the Michigan Section and Student Chapters of the University of 
Detroit and Wayne University. Receiving their certificates are (left to right): Otto 
Koch, retired civil engineer for the New York Central Railroad; Edwin Pate, of Pate 
Hirn, Inc.; Carl Barton, retired president of Barton-Malow Contractors; and Milton 
Wagnitz, city engineer of Detroit. Missing is Joseph Bendt, who was on a job in Grand 
Rapids. 
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a joint meeting sponsored by the Pitts- 
burgh Section and the Pittsburgh Bi- 
centennial Association on March 24. As 
part of the program’s emphasis on the 
role of science—what it stands for and 
what it is doing—Executive Secretary 
William H. Wisely will speak to a group 
of high school students about civil engi- 
neering as a career and profession. In the 
same mood, sound movies of several im- 
portant civil engineering projects and ex- 
hibits depicting the work of the civil 
engineer will be shown in the New Bell 
Telephone Company Building Audito- 
rium in Gateway Center, at 3:30 p.m. 
The cocktail hour and dinner, 6 to 8 
p.m., will be held at the Gateway Plaza 
Restaurant at $4.00 per plate. Conclud- 
ing the day’s activities, President Francis 
Friel will speak on the significance and 
importance of the military and civil en- 
gineer in the development of the Pitts- 
burgh area. This part of the program will 
begin at 8:30 p.m. in the Bell Telephone 
Building Auditorium and will be open to 
the general public. 


The Chattanooga Branch of the Ten- 
nessee Valley Section was host to the 
Section at its annual meeting in Novem- 
ber. The exhibits, technical sessions, 
luncheons, and a dinner with its excep- 
tional entertainment, made up one of the 
finest annual meetings the Section has 
had. As principal speaker Society Vice- 
President Paul L. Holland, although an 
eleventh hour replacement for President 
Friel, gave a forceful talk built around 
President Friel’s inaugural address, “Our 
Engineering Passport,” in which he 
pointed out the privileges and responsi- 
bilities of the profession. During the bus- 
iness session, Mayor P. R. Olgiati of 
Chattanooga outlined the political and 
economic situations of the past ten years 
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ERCULENE 


A UNIQUE 
FACE AK 
TRANSE 
BOTH 
K&E 


FOR PENCIL 


Excellent ‘‘take’’... 
complete erasability 
for all three 


AND TYPING 


Now K&E provides the ultimate “3-way” surface 
for super-tough HERCULENE™ Drafting Film 


Only K&E Herculene Drafting Film 
has a surface perfectly engineered for 
pencil, ink and typing... plus the ex- 
treme toughness and durability of a 
DuPont “Mylar®” film base. You get 
the absolute assurance of superior 
“take”. And Herculene erases easily 
and quickly without the need for 
erasing or correcting fluids. 


‘Virtually indestructible, Herculene is 


so tough you can hardly tear it. It can’t 
be damaged by moisture. And it’s 
permanent... your drawings are resist- 
ant to damage by aging or handling. 
Herculene has “balanced” trans- 
parency ... just the right combination 
of high actinic transparency for repro- 
duction with essential visual opacity for 
drafting. You get sharp, legible repro- 
ductions at high machine speeds. And 


you can make prints from a Herculene 
Drawing indefinitely without its yellow- 
ing or tearing, cracking or becoming 
brittle. 


Herculene is economical too. . . now 
costs /ess than cloth. Prove these facts 
for yourself by writing today for a 
free sample. Just clip and mail the 
coupon below. 


KEUFFEL & ESSER CO., Dept. CE-2, Hoboken, N. J. 
I want to see a sample of the new K&E Herculene. 


Name & Title: 
Company & Address: 
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ASCE CONVENTIONS 


CLEVELAND CONVENTION 
Cleveland, Ohio 
Hotel Cleveland 
May 4-8, 1959 


ANNUAL CONVENTION 
Washington, D.C. 
Hotel Statler 
October 19-23, 1959 


NEW ORLEANS CONVENTION 


New Orleans, La. 
Jung Hotel 
March 7-11, 1960 


LOCAL SECTION MEETINGS 


Central Pennsylvania—Dinner meeting 
at Van’s Colonial Restaurant in Harris- 
burg, February 24 at 6 p.m. 


Hawaii—Post-Convention Tour of the 
Islands, February 16-25. Tour headquar- 
ters will be the Reef Hotel, Honolulu. 
For information write, Reservations 
Committee, P.O. Box 8084, Honolulu, 
Hawaii. 


Illinois—Weekly luncheon meeting at 
the Engineers’ Club, Chicago, every Fri- 
day at 12 noon. 


Los Angeles—Dinner meeting of the 
Sanitary Engineering Group at the Engi- 
neers’ Club in the Biltmore Hotel on 
February 25 at 6:30 p.m. 


Metropolitan—Meeting in the Engi- 
neering Societies Building, February 18, 
at 7 p.m. 


Philadelphia—Junior Member Forum 
on the Need for Port Development and 
Desirable Objectives at the Engineers’ 
Club on March 10 at 7:30 p.m.; meeting 
of the Construction Division at the Engi- 
neers’ Club on March 25. 


Pittsburgh—Joint afternoon and eve- 
ning meeting with the Pittsburgh Bicen- 
tennial Association in the New Bell Tele- 
phone Company Building in Gateway 
Center, downtown Pittsburgh on March 
24. A cocktail hour and dinner will be 
held at the Gateway Plaza Restaurant in 
Gateway Center at 6 p.m. 


Virginia—Norfolk Branch meeting the 
third Monday of every month at the 
YMCA Cafeteria at 12 noon; Richmond 
Branch meeting the first Monday of every 
month at the Hot Shoppe Cafeteria at 
12:15 pm.; Roanoke Branch meeting 
the second Wednesday of every month 
in the S & W Cafeteria at 6:30 p.m. 


TECHNICAL DIVISION 


MEETINGS 


JET AIRPORT CONFERENCE 
Houston, Tex. 
Shamrock-Hilton Hotel 
May 20-22, 1959 


Sponsored by 
ASCE Air Transport Division 
Houston Branch of 

Texas Section 


HYDRAULICS CONFERENCE 
Fort Collins, Colo. 
Colorado State University 
July 1-3, 1959 


Sponsored by 

ASCE Hydraulics Division 
Colorado Section 

Colorado State University 


Ronald M. White (left) receives con- 
gratulations on assuming presidency of 
the Kansas City Section from his pred- 
ecessor in office, L. W. Bremser. Other 
new officers are Richard O. Davis, first 
vice president; F. E. Bleistein, second 
vice-president; and Jack F. Daily, secre- 
tary-treasurer. The new Directors are A. 
Pearce Godley, W. R. Gibbs, and James 
G. Stinson. 


in the Chattanooga metropolitan area 
that have made necessary new traffic sys- 
tems, expressways, bridges and urban 
housing, a drama _ being reenacted 
throughout the United States. 


The Virginia Section held its annual 
meeting in December. The two-day pro- 
gram included business and technical ses- 
sions, and a banquet and inspection trip. 
Among the many prominent engineers at- 
tending were Waldo G. Bowman, Paul L. 
Holland, Lloyd D. Knapp and Samuel 
B. Morris, Vice-Presidents of ASCE; 
Louis R. Howson and Mason G. Lock- 
wood, Past Presidents of ASCE; and Wil- 
liam H. Wisely, Executive Secretary of 
ASCE. President Francis Friel was fea- 
tured banquet speaker, and Past-Presi- 
dent William R. Glidden toast- 


master. 


the Maine area. 


Participating in the Ninth Annual Highway Conference at the 
University of Maine—sponsored by the Maine Section, the 
State Highway Commission, and the Student Chapter—are 
(left to right) Weston S. Evans, dean of the College of Tech- 
nology, and speakers John W. Leslie, chief of the New England 
Division of the U. S. Corps of Engineers, and Ellis L. Arm- 
strong, Commissioner of the U. S. Bureau of Public Roads. The 
Program covered various aspects of highway engineering 
and construction and progress of highway improvements in 
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The Right Climate 
For Underground Operations 


Keeping underground working areas free of 
gases and fumes and supplying fresh air for 
tunnel work is no problem when you use 
NAYLOR Spiralweld pipe lines. 

This dependable pipe is light in weight, 
easy to handle and install, strong and safe in 


service—particularly on push-pull ventilat- 
ing operations. And when you make connec- 
tions with the NAYLOR one-piece Wedge- 
lock Coupling, you can set up lines quickly 
with just one side of the pipe in the open. 
For the details, write for new Bulletin No. 59. 


NAYLOR 


PIPE 


1281 East 92nd Street, Chicago 19, Illinois 
Eastern U. S. and Foreign Sales Office: 60 East 42nd Street, New York 17, N. Y. 
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Labor news affecting consulting engineers ranked high 
among Washington developments of interest to the pro- 
fession last month. 

The U.S. Supreme Court handed down two decisions 
of considerable importance. In one, it found that the 
National Labor Relations Board acted illegally in com- 
bining both professional employees and non-profession- 
als in one bargaining unit, and without the prior ap- 
proval of a majority of the professional engineers (Jan- 
uary issue, page 83). 

If professional employees of an industrial organiza- 
tion desire to organize and bargain collectively they must 
be given separate and distinct recognition. This is a pre- 
rogative which has long been accorded engineering 
groups under the Taft-Hartley Act, but the NLRB in the 
disputed case felt. that the inclusion of nine non-profes- 
sional employees in a professional group negotiating 
with an employer would not destroy the predominantly 
professional character of the unit. When the federal dis- 
trict court upheld the position of the engineers, the 
NLRB appealed first to an appellate court and finally 
to the Supreme Court, but with no success. 

The second decision went against the interests of en- 
gineers. In reviewing the case of Lublin, McGaughy and 
Associates, the Court found that the consulting engi- 
neers, engaged in preparing plans and blueprints for a 
construction project of an interstate nature, were, in 
effect, thus part of interstate commerce and so their em- 
ployees are subject to federal wage and hour regulations. 

It had been argued in a brief submitted as “a friend of 
the court,” that a consultant’s activities as a designer are 
not actually in or closely related to the movement of 
commerce and that his services are of too personal and 
advisory a nature to be defined as commercial. The 
Court saw it differently. The majority opinion declared 
that the consultant’s participation in development of an 
enterprise which would ultimately serve interstate com- 
merce determined the Court’s decision. The practical re- 
sult will probably be an increase in the cost of engineer- 
ing services where consultants have heretofore not been 
so concerned with the federal wage and hour laws. 

The NLRB also turned down a company request to 
have senior project engineers excluded from an engi- 
neers’ union, The company, Pennsylvania Power and 
Light, had contended that its senior project engineers in 
the Engineering and Construction Division were super- 
visors and therefore exempt from membership in the 
local, an affiliate of Engineers and Scientists of America. 
It claimed that because senior project engineers direct 
the work of project engineers and assume some manage- 
ment responsibilities (such as merit rating) they should 
not be assigned to a collective bargaining unit. 

NLRB differed because, it said, if the senior project 
engineers were tagged as “supervisors,” the organization 
would be top heavy with supervisors and the ratio 
unrealistic. “We are satisfied that the direction exercised 
by the senior project engineers, who have no formal 
responsibility beyond the project specifically assigned to 
them, is not of a supervisory nature,” it opined. 

Also of timely interest on the labor front: New salary 
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requirements for the exemption of professional and ad- 
ministrative employees from the federal Fair Labor 
Standards Act will go into effect February 2. The revised 
schedule requires that, in order to be exempt from the 
Act’s minimum wage and overtime provisions, a pro- 
fessional or administrative employee must be paid at 
least. $95 a week, instead of the $75 heretofore the rule. 


* * * 


Uncle Sam is finding out it pays to pay well. The 
Civil Service Commission reported last month that the 
new and higher salary schedules it set up for beginning 
engineers last year have been instrumental in drawing 
more young men into federal employment. Fully 37 per- 
cent of the persons offered beginning engineering posi- 
tions in 1958 accepted, compared with a low 17 percent 
back in 1954. Jobs paying about $6,900 to $8,200 are 
drawing even better (48 percent acceptance, compared 
to only 11 percent two years ago in 1956), and offers of 
top positions paying about $9,500 to $16,000 were ac- 
cepted by 59 percent of the engineers approached (com- 
pared to 12 percent in 1956). 

So, the gap between attractiveness of industry and 
government jobs has narrowed significantly. The CSC 
gives much credit to the 10 percent pay raise authorized 
by Congress last year, and a new policy of hiring high 
quality graduates at a Grade 7 level ($5,900). 


* * * 


Officials of the Construction Specifications Institute 
here have announced a membership drive to boost mem- 
bership from the present 3,200 to 5.000 by the vear's 
end. The CSI also hopes to increase its number of local 
chapters from the present 31 to 50 within the year. Al- 
though the organization of specification writers is eleven 
years old, the last three years has seen its membership 
roll really skyrocketing. 


* 


The observance of “National Engineers Week” this 
month (February 22-28) will be kicked off with a com- 
mendatory message from the White House and followed 
by a barrage of radio, television, and press publicity, all 
designed to draw attention to the importance of the en- 
gineer in American life. A number of leading civil engi- 
neers here in Washington are lending their names and 
prestige to the effort. 

* * * 


A new Under Secretary of Commerce for Transporta- 
tion was named last month. John J. Allen, Jr., a former 
Republican Congressman who lost his seat in the Demo- 
cratic landslide last November, has accepted the post, 
vacated by Louis Rothschild recently. An attorney, Mr. 
Allen will be responsible, in the Commerce office, for ad- 
ministration of the Bureau of Public Roads and the new 
Federal Aviation Agency, the two agencies that repre- 
sent the federal interest in roadbuilding and airport con- 
struction. 
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LACLEDE PREFABRICATED SLAB REINFORCEMENT 
SAVES 100,000 TIES NEW PLANT CONSTRUCTION 


Laclede multi-rib round reinforcing bars shop welded into special 
prefabricated units saved hours of costly time in the construction of 
floor slabs for Chrysler Corporation's new St. Louis Assembly Plant. 


Eighty-seven thousand of these top and bottom steel reinforcing 
units, each consisting of two bars up to 15’ long welded to supporting 
frames, were used in the construction of 485,000 square feet of 
flooring. 

Fabricated to extremely accurate dimensions, units were easily han- 
dled and dropped into place on the metal deck. Approximately 
100,000 ties were saved by the use of these special Laclede- 
designed units. 


CHRYSLER CORPORATION ST. LOUIS ASSEMBLY PLANT 
St. Lovis County, Mo. 
General Contractor: H. D. Tousley Co., Inc., Indianapolis 
Architect: Albert Kahn, 

Associated Architects and Engi s of Detroit 


LACLEDE STEEL COMPANY 


SAINT LOUIS, MISSOURI + Producers of Steel for Industry and Construction 
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These three working pictures 
show TD.-24’s on the J. W. Briggs 
Construction Co. job — where the 
contractor is building 10.5 miles 
of new road to make way for 
Cougar Dam, under construction. 
The scenes are on a section being 
carved from basalt cliffs — where 
TD-24 operating safety and capac- 
ity equals the daily yardage of two 
king-sized clutch-steered crawlers! 


ONLY PLANET POWERED ‘'24’s”’ 


give operators confidence 


ON DANGEROUS DOZING LIKE THIS: 


As Operator J. D. Steelman (on U-dozer rig) puts it: “The TD-24 
gives a feeling of security that sure helps when you are balancing on 
the narrow ledge of a sheer cliff, 300 feet above the river. The TD-24’s 


steering system, plus excellent vision, good brakes, and all the power you: 


need give confidence that results in high work output—even in the most 
dangerous conditions. 

“TD-24’s can push full blades, full time, and can steer without dropping 
their load” 

With Planet Power steering (controlled with 2-finger ease) come 
multiple safety features that build production-boosting operator confi- 
dence. Decelerate instantly with the left foot...apply equal positive 
braking to both tracks with the single right foot pedal...or, pull back 
both planetary steering levers with one hand to provide a second braking 
system, hydraulically actuated. Also, Control Tower Vision lets you see 
ahead to avoid danger zones. 


It takes two king-sized clutch-steered crawlers to equal one Planet 
Power-steered International TD-24—on this rough, tough mountain road- 
building job! 


Planet Power steering gives your operator full time “live” power on’ 


both tracks. Keeps the payload on the move. Gives bonus-load follow- 
through while turning, even with rock. Eliminates load-spilling “dead- 
track drag” Equalizes track speed for full-bite benching. 


Measure the amazing yardage increase Planet Power-steered TD-24’s 
give you—when blading material around curves; benching a bank or 
highwall; overcoming the sidedraft of uncentered loads; uprooting or 
dislodging “anchored” stumps or boulders. See what the high reverse 
of 7.5 mph means in speeding the shuttle-dozing cycle. Prove TD-24 
Hi-Lo power shifting advantages for any crawler job. See your 
International Construction Equipment Distributor for a demonstration! 


e ® e e 
International’ Construction Equipment 
International Harvester Co., 180 North Michigan Avenue, Chicago 1, Illinois 


Using Hi-Lo power shifting— 
putting the inside track in high range 
and the outside one in low range— 
permits this TD-24 operator to turn 
safely, and drop the load over the 
cliff—without spillage on the turn! 


Two TD-24’s of the 5-unit 
fleet on this job, dozing rock over 
the brink of a cliff, 350 feet 
above the McKenzie River, in 
Oregon. ‘Our TD-24’s are the 
units that do most of the close- 
edge work/’ states J. D. Steelman, 
operator of the U-dozer rig. 


A COMPLETE POWER 
PACKAGE: Crowler and 
Wheel Tractors... 
Self-Propelled Scrapers 
and Bottom-Dump 
Wagons... Crawler and 


Rubber-Tired Loaders... 
Off-Highway Haulers 

... Diesel and Carbureted 
Engines . . . Motor 

Trucks ... Farm Tractors 
and Equipment. 


NEWS BRIEFS... 


Construction Activity Sets Dollar Record in 1958 


The dollar value of new construction 
put in place during 1958 totaled $49 bil- 
lion, about 2 percent above the record 
$48.1 billion spent in 1957, according to 
preliminary joint estimates of the U. 8. 
Departments of Labor and Commerce. 
The $34 billion private total matched the 
all-time high of 1957, and public outlays 
rose 6 percent to a new peak of $15 bil- 
lion. Preliminary indications are that the 
overall physical volume of new construc- 
tion put in place during 1958 (expendi- 
tures adjusted for price changes) was 
about the same as in 1957, or slightly 
below the peak of 1955. 

Primarily because of a $1.1 billion drop 
in industrial building, 1958 was the first 
year since 1949 that the private total 
failed to show an over-the-year increase. 
Private spending reached new highs in 

_1958 for office buildings and warehouses, 
schools, and hospitals, and the rate of de- 
cline in store building was less than half 
that experienced in 1957. Construction of 
churches and related buildings held near 
the record level of 1957, as did outlays 
for privately owned public utilities. 
Strength in the latter reflected continued 
expansion in electric power and gas facili- 
ties, which almost offset declines in new 
construction by railroad and telephone 
and telegraph companies. 

After declining in 1956 and 1957, pri- 
vate residential construction rose 5 per- 
cent in 1958 to $17.9 billion, but was still 
4 percent below the 1955 peak. The value 
of work done on new dwelling units began 


to exceed year-earlier levels in June 
1958, and the gains widened from 8 per- 
cent in the third quarter to 17 percent in 
the fourth quarter. Despite this improve- 
ment, the 1958 total dollar volume for 
new dwelling units ($13.4 billion) was 
about $1.6 billion, or 11 percent, less than 
the peak of 1955. Spending last year for 
additions and alterations to existing 
residences almost equaled the 1957 record, 
and the value of work done on new hotels 
and motels reached a new high. 

Highway construction and housing (in- 
cluding Capehart projects for the armed 
services) contributed the major part of 
the $900 million expansion in the public 
total between 1957 and 1958. Highway 
construction advanced 8 percent to a 
record $5.4 billion, largely because of 
work put in place on the new Interstate 
Highway System. 

Expenditures edged up to new peaks 
also for public schools ($2.9 billion) and 
for conservation and development proj- 
ects ($1 billion). Administrative and 
service building outlays expanded (for 
the sixth consecutive year) to more than 
half a billion dollars, primarily because 
of work done on new post offices and 
other federal office buildings. Public hos- 
pital and institutional building showed 
another substantial rise in 1958, after 
reversing a five-year downtrend in 1957. 
However, public industrial building 
dropped sharply over the year, and mili- 
tary construction continued the decline 
begun in 1957. 


~ 


Annual data 


——-+ 


Billions of dollars 


Construction activ- 
ity for 1958 breaks 
dollar-volume rec- 
ord for the thir- 
teenth consecutive 
year with total 
outlays of $49 
billion — an in- 
crease of about 2 
percent over the 
record $48.1 billion 
spent in 1957. Phy- 
sical volume was 
about the same as 
in 1957. 


Public 
| 


1915 1920 1925 1930 1935 1940 1945 


88 (Vol. p. 124) 


1950 1955 1960 1965 


February 1959 «+ 


Navy Awards $21 Million 
Contract for Dry Dock 


The Navy Bureau of Yards and Docks 
has awarded a joint-venture group a $21,- 
645,000 contract for a new dry dock to 
be built at the Puget Sound Naval Ship- 
yard at Bremerton, Wash. The joint ven- 
ture consists of the Manson Construc- 
tion and Engineering Company, of Se- 
attle; the J. A. Jones Construction Com- 
pany, of Seattle; the Perini Corporation, 
of San Francisco, Calif., and East Boston, 
Mass.; and the Osberg Construction 
Company, of Seattle. All work required 
to provide a complete facility is included 
in the contract, except for construction 
of the caisson. 

The new dock, the largest of its kind 
ever built, will be 1,152% ft long and 
180 ft wide at the coping, with a height 
of 61 ft from coping to floor. It will pro- 
vide 48 ft of water over the keel-blocks 
at high tide. Completion is scheduled for 
November 1961. 


Pan American Air Terminal 
Now Under Construction 


Erection of an umbrella-type roof as 
big as the Yankee Stadium—the covering 
for the new Pan American Airways pas- 
senger terminal being built at New York 
International Airport—was started in De- 
cember by the Lehigh Structural Steel 
Company, fabricators and erectors for 
the project. The mammoth oval-shaped 
covering, the world’s largest steel-sup- 
ported umbrella, is a cantilever formed 
with heavy steel girders radiating in all 
directions from a central core of steel 
anchor columns, also arranged in an oval 
pattern. The roof will extend 124 ft be- 
yond the walls of the three-story terminal 
building, which will be framed in glass 
and surrounded by walkways hung by 
cables from the roof. 

The design of the terminal will permit 
four jet airliners simultaneously to dis- 
charge passengers under its protective 
roof, for the first time bringing air travel- 
ers practically to the doors of a terminal. 
A light and airy look will be achieved in 
the canopy section by minimum use of 
heavy steel girders. To increase the carry- 
ing capacity of these girders, which will 
range in length from 186 to 224 ft, they 
will be prestressed individually with wire 
cables. A 4-in.-thick concrete slab will 
form a roof deck over the whole area. 

Engineer-architect for the $8,000,000 
terminal is Tippetts-Abbett-McCarthy- 
Stratton, with Ives, Turano and Gardner 
the associate architects. The Turner Con- 
struction Company is the general con- 
tractor. 
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$54 Million Recommended 
For Ohio River Dams 


At its December meeting the Board of 
Engineers for Rivers and Harbors recom- 
mended approval of a proposal of the 
Corps of Engineers’ District Engineer at 
Huntington, W. Va., and Division Engi- 
neer at Cincinnati for the replacement 
of Locks and Dams 18, 19, and 20 on the 
Ohio River. The proposed Belleville locks 
and dam project would include a gated 
overflow dam and a fixed weir and two 
locks—one 1,200 ft long by 110 ft wide 
and the other 600 ft long by 110 ft wide. 
The estimated cost to the United States 
would be $54,400,000, plus annual main- 
tenance and operation costs of $160,000. 

Before construction can be started, the 
recommendation must be approved by 
the Chief of Engineers and the Secretary 
of the Army and Congress must appropri- 
ate the necessary funds. 


Do You Need Funds 
For Graduate Study? 


Availability of one thousand National 
Defense Graduate Fellowships for the 
1959-1960 academic year is announced by 
the U. S. Office of Education. This year 
the awards will go to first-year graduate 
students in “approved graduate pro- 
grams.” The rules stipulate that the pro- 
grams must be “new” or “expanded” and 
must assure a nationwide geographical 
distribution of facilities for the graduate 
training of college or university-level 
teachers. Further, the fellows must indi- 
cate an interest in teaching in institutions 
of higher education. 

The fellowships will normally run for 
three years with a stipend to the indi- 
vidual of $2,000 for the first year, $2,200 
for the second, and $2,400 for the third, 
plus $400 a year for each dependent. The 
institution will receive such payment— 
not to exceed $2,500 annually per fellow- 
ship—as may be determined reasonable 
compensation for the fellow’s cost to the 
program. 

Graduate students seeking such fellow- 
ships should apply at once to the college 
or university of their choice, since the 
awards will be administered by the in- 
stitutions. 

Incidentally, complete information on 
how to obtain graduate study funds, 
ranging from $200 up to $10,000, is now 
available in the second volume of the 
World-Wide Graduate Award Directory, 
compiled by the Advancement and Place- 
ment Institute. Over 250 universities and 
foundations in almost every state, plus 
100 foreign universities, have supplied in- 
formation for inclusion in the new vol- 
ume. Volume II supplements Volume I, 
published in 1957, with completely new 
data. 

Both volumes may be ordered from 
the Institute, Box 99 H, Greenpoint Sta- 
tion, Brooklyn 22, N. Y. The price is 
$3.00 a volume, or $5.00 for the two. 
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Work Starts on New York’s Narrows Bridge 


Narrows Bridge, shown here in artist's sketch, will be a twelve-lane, double-deck 
structure joining Staten Island and Brooklyn at the entrance to New York Harbor. 
The 4,260-ft center suspension span will be the longest in the world. 


Subsurface soil tests to obtain informa- 
tion essential for the design of the tower 
foundations of the $320,000,000 Narrows 
Bridge started in January. The twelve- 
lane double-deck bridge will connect 
Fort Hamilton in Brooklyn and Fort 
Wadsworth on Staten Island. Under a 
$150,000 contract, the Merritt-Chapman 
& Scott Corporation is driving test piles, 
making load tests, and taking borings 
at the site of the Brooklyn tower. The 
piles will be driven to the unusual depth 
of 300 ft. It is expected that the sub- 
surface explorations will be completed 
in six to eight weeks. Completion of the 
bridge, which will include the world’s 
longest suspension span, is scheduled for 
mid-1964, 

The bridge, connecting Brooklyn and 
Staten Island at the entrance to New 
York Harbor, will have an overall length 
of two and a half miles. The 4,260-foot 
center suspension span will exceed by 60 
ft the 4,200-ft suspension span of the 
Golden Gate Bridge, the world’s longest 
existing span. The side spans will be 
1,215 ft long. Vertical clearance over the 
channel at the middle of the suspension 
span will be 228 ft. 

The Staten Island tower will be located 
about 300 ft offshore of Fort Wadsworth, 
while the Brooklyn tower will rest on 
Fort Lafayette Island about 800 ft off- 


ASA Elects New Officers 


J. R. Townsend, special assistant in the 
Office of the Assistant Secretary of De- 
fense (Research and Engineering), has 
been elected president of the American 
Standards Association. He is a former 
president of the American Society for 
Testing Materials. Frank H. Roby, ex- 
ecutive vice-president of the Federal 


shore of Fort Hamilton. The towers will 
rise some 700 ft above the water. The 
lower level will be built first, with the 
upper level and its approach ramps to be 
provided when traffic warrants. 

The Port of New York Authority will 
finance and construct the Narrows 
Bridge. On completion, it will be leased 
to the Triborough Bridge and Tunnel 
Authority for an amount that will cover 
all debt service charges on final costs. 
The proposal to build the bridge across 
the Narrows was’ first announced by the 
two Authorities in January 1955. The 
bridge was part of a vast program of ar- 
terial highway construction for the New 
York-New Jersey Metropolitan Area, rec- 
ommended by the two agencies after a 
year-long comprehensive study. The gov- 
ernors and legislatures of New York and 
New Jersey have approved the project. 

Other facilities in the joint program 
include the Port Authority’s $182,000,000 
six-lane lower deck of the George Wash- 
ington Bridge, together with its expand- 
ed approaches and a new interstate bus 
passenger facility in Manhattan; and Tri- 
borough’s $90,000,000 six-lane, single-deck 
Throgs Neck suspension bridge connect- 
ing Cryders Point in Queens and Fort 
Schuyler in the Bronx. Now under con- 
struction, these projects are scheduled 
for completion in 1962 and 1961. 


Pacific Electric Corporation, Newark, 
N. J., has been elected vice-president. 
New directors are Charles W. Bryan, Jr., 
president of the Pullman Company, Wil- 
mington, Del., and T. T. Miller, president 
of the Polymer Chemical Division of 
W. R. Grace & Co., of New York. Mr. 
Bryan was ASCE’s nomination. 
Announcement of the elections was 
made at ASA’s fortieth annual meeting. 
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Granite portal for Cherry power tunnel is shown here. The 122-ft-high by 12-ft-wide 


tunnel follows an almost solid granite formation in its six-mile course. The 30-in.-dia 
ventilating pipe emerging from the portal is suspended from slings every 20 ft along 
the roof centerline. The contractor devised hangers using '-in.-dia threaded rods, 
which are inserted in drill holes and held by Bethlehem Pacific expanding shells 


used for mine roof bolts. 


Since early 1958 work has been under- 
way on the first large contracts for a 
$54,000,000 bond-financed hydroelectric 
power project for the City and County 
of San Francisco. The project, which will 
provide for the city’s future needs by 
supplementing the Hetch Hetchy sys- 
tem with two new power plants, was au- 
thorized by the electorate in 1955. 

Work on the power tunnel for the 
Cherry Valley plant is the first phase of 
the project. The six-mile-long pressure 
tunnel takes water from Lake Lloyd, 
stored behind Cherry Valley Dam, to a 
point on the Cherry River near its con- 


Improved Drinking Water 
An International Aim 


Engineers who have worked in foreign 
countries and suffered the frequent ill- 
nesses attributable to impure water will 
be interested in a project of the World 
Health Organization for coordinated in- 
ternational research on drinking water 
quality. During the past year WHO has 
been assembling information on research 
currently underway and has now made 
available a listing of persons engaged 
in such research. The publication in- 
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fluence with the Tuolumne River. The 
2,400-ft drop will develop a peak capaci- 
ty of 135,000 kw. The Cherry plant is 
scheduled for operation by July 1960. 

The contractor for the Cherry Power 
Tunnel is Cherry Tunnel Contractors, a 
joint venture consisting of the Guy F. 
Atkinson Company (the managing part- 
ner), the Arundel Corporation, and the 
L. E. Dixon Company. The entire proj- 
ect is under the direction of Harry E. 
Lloyd, manager and chief engineer of the 
Hetch Hetchy Water Supply, Power and 
Utilities Engineering Bureau for the City 
and County of San Francisco. 


cludes an alphabetical list of scientists, 
with their institutions and research top- 
ics. Revision of the listing at intervals 
of from three to six months is planned. 

To make the listing as complete as pos- 
sible WHO urges all who are engaged in 
research on drinking water quality to 
make sure that their projects are known 
so they may be included in future issues. 
Projects should be reported to Robert N. 
Clark, Chief Sanitary Engineering Ad- 
viser, Division of Environmental Sani- 
tation, World Health Organization, Pal- 
ais des Nations, Geneva, Switzerland. 


February 1959 « 


Contract for Penstocks for 
Niagara Power Project 


The Chicago Bridge & Iron Company 
has received the largest single peacetime 
order in its history—an $11,000,000 con- 
tract to design, fabricate, and erect thir- 
teen penstocks for the Niagara Power 
Project. Each is 470 ft long, with a maxi- 
mum diameter of 2814 ft. The penstocks 
will be fabricated in the company’s 
Greenville, Pa., plant. The work will be- 
gin in January 1959 and be completed 
in October 1962. 

The Niagara project, which is being 
constructed by the Power Authority of 
the State of New York, will utilize wa- 
ter diverted from the river about three 
miles above the Falls. The water will 
move through two underground conduits 
into an open canal and from there to the 
penstocks, which will funnel it 314 ft to 
feed thirteen generators at the project’s 
main power station near Lewiston. 


Arctic Construction 
Studied at ASTM Meeting 


Storage of cold air in the winter for 
use in the summer and the construction 
of buildings on fill, with an air space 
between the building and fill, are two 
possible methods of combatting some of 
the many problems encountered by engi- 
neers in Arctic construction. At a recent 
meeting of the American Society for Test- 
ing Materials, an audience of some 250 
engineers heard ASTM President Ken- 
neth B. Woods, chairman of the Civil 
Engineering Department at Purdue Uni- 
versity, relate his experiences in construc- 
tion in the Arctic. At the session which 
was co-sponsored by ASCE and ASEE, 
Professor Woods showed the group slides 
of the great North illustrating the var- 
ious engineering problems existing in that 
area, 

Supply, one of the serious problems 
since a good road network does not exist 
in much of the area, was accomplished by 
air transport. Large transport planes were 
used to deliver construction equipment to 
the area while personnel and smaller 
supplies were flown in by helicopters and 
sea planes. 

Settlement, one of the greatest prob- 
lems in the areas of permafrost, is con- 
tinuously combatted by the engineers. A 
method of building construction was de- 
veloped, which proved satisfactory in re- 
sisting settlement. Special material not 
subject to frost action is used as fill and 
is placed about 5 to 7 ft deep on the 
site. Piles are then driven through the 
fill into the permafrost. Buildings are 
constructed in such a way that they are 
raised 2 ft or more above the top of the 
fill. This space is left open for air flow, 
thus reducing the amount of heat from 
the building that reaches the soil. 
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Another method of fighting the settle- 
ment consisted of placing large pipes 
(from 2 to 3 ft in diameter) under the 
construction site. These were designed so 
that they caught the cold air in the 
winter which was stored and used in the 
summer to resist the thawing action. Pro- 
fessor Woods informed the engineers that 
a small house, which might sell for $2,000 
to $15,000 in the States, would cost about 
$30,000 to $40,000 in the Arctic because 
of the additional measures that would be 
needed as well as the increased cost of 
construction. 

Among the characteristics needed by 
engineers to be successful in Arctic con- 
struction are perseverance and ingenuity. 
New ideas are continually needed to fight 
the ever-present weather conditions of 
the North. 


Pilot Plant for Sea 
Water Conversion Ordered 


The Southern California Edison Com- 
pany has awarded a contract for pilot 
plant equipment that will convert sea 
water to fresh water at its Mandalay 
Steam Generation Plant under construc- 
tion near Oxnard, Calif. The equipment 
will be designed and furnished by Cleav- 
er-Brooks Special Products, Inc., of Wau- 
kesha, Wis. Overall cost of the project, 
including installation and experimental 
operation, will be over $250,000. Test 
work with the new equipment, which will 
have an output of about 100,000 gal per 
day, is expected to begin near the end 
of the summer. Water from the plant will 
be used to supply some of the station’s 
fresh-water needs. The Mandalay sta- 
tion is scheduled to begin operation this 
spring. 

Cleaver-Brooks is currently building 
the sea water evaporator for the nation’s 
first atomic-powered aircraft. 


Brazil Steel Plant Job 
Goes to Kaiser Company 


Early this year Brazil will start work 
on a huge steel plant, to be located at 
Piacaguera, north of Sao Paulo. Con- 
struction is being handled by the Heavy 
Construction Division of the Henry J. 
Kaiser Co., which has received a $170,- 
000,000 award from the Companhia Sid- 
erurgica Paulista of Sao Paulo. 

The plant will have an initial annual 
capacity of 330,750 tons of rolled steel 
products. It will include coal-handling 
facilities; 25 miles of railroad track; iron 
ore and limestone crushing and screening 
equipment; a sinter plant; 53 coke ov- 
ens; a blast furnace and two 60-ton proc- 
essing furnaces; slab and plate mills and 
a 66-in. hot strip mill; and a 30,000-kw 
steam power plant. 

Consulting engineering services will be 
provided by Kaiser Engineers, Interna- 
tional, Inc., and Kaiser Engenharia Con- 
strucoes, Ltda. 


U. S. Exhibit at Moscow to Feature Aluminum Dome 


Spectacular 200-ft-dia Kaiser Aluminum dome, the largest so far erected, will be a 
major feature of the United States cultural and industrial exhibition, to be held in 
Moscow, August 2-September 13. The dome will form approximately a quarter of a 
sphere made up of 1,100 diamond-shaped, gold-anodized panels, formed from 
‘aluminum sheet, and an equal number of aluminum struts. The dome will have a 
center height of 65 ft and provide a clear-span floor area of 30,000 sq ft. At the close 
of the exhibition, the dome and all the other buildings exhibited will be purchased 
by the Soviet Government. It is expected that the unique method of erecting the 
dome will afford the Russians an interesting demonstration of American engineering 
progress and industrial ingenuity. Erection of the dome will begin about April 15, 
under the direction of the Lydick Roofing Company, of Fort Worth, Tex. Welton Becket 
and Associates, of Los Angeles, are the architect-engineer for the project, and Rich- 
ard R. Bradshaw is the consulting structural engineer. The geodesic dome has 
been patented by Buckminster Fuller. 


Army Awards Contract for Building Hanson Dam 


The U. S. Army Corps of Engineers announces award of a construction contract for 
the $8,800,000 Howard A. Hanson Dam on the Green River near Seattle, Wash., to the 
joint-venture team of Henry J. Kaiser Company (as sponsor) and Raymond Inter- 
national, Inc. The project includes a rock, sand, and gravel dam with crest length of 
730 ft and maximum height of 230 ft: a 900-ft-long concrete-lined tunnel, 19 ft in dia; 
and a 337-ft-long four-span outlet-works bridge. Completion of the entire project is 
scheduled for late 1962. 


larger units. About $750,000 will be spent 
in 1959 to speed the change-over of most 
of the 1,800 remaining 2%4- and 4-in.-dia 
city hydrants to 4%-in. high-flow hy- 
drants. When this project is completed 
by 1961, all 45,000 city fire hydrants will 
be uniform Chicago-type. 

The city’s 1959 construction program 
also provides for 30 miles of water mains, 
to be built at a cost of $4,500,000. More 
than five miles of these mains will be at 
least 24 in. in diameter. 

Current outlays are part of a $39,954,- 
000 five-year capital improvement pro- 
gram initiated to improve the efficiency 
of the city’s water-distribution system. 
Sometime during the year first contracts 
will be let for the proposed $3,000,000 
Southwest Pumping Station. This ultra- 
modern new plant will have a capacity 
of 275 mgd. 


In the belief that the individual motorist should be able to take his automobile 
wherever he wishes E. M. Khoury, M. ASCE, consulting engineer of Canoga Park, 
Calif., has developed a rampless multi-story garage idea for the city-block structure 
that would enable a motorist to drive right to his office in the downtown area with- 
out encountering a single traffic light en route. Though Mr. Khoury has applied his 
plan to the Los Angeles freeways, he emphasizes that it would be equally suitable 
for any downtown urban area with a similar problem. The great advantage of his 
plan, he believes, is that it would offer minimum interference with existing utilities 
or streets during construction. Once the new system is in effect, it will supplement 
existing streets, leaving them free for bus, truck, and other slower traffic. Mr. Khoury 
feels his idea has sufficient merit to attract private capital for the construction. 


COLUMN 


R. ROBINSON ROWE M. ASCE 


The February Meeting of the Engi- 
neers Club of Esseyeville convened a 
week later than usual so that the regu- 
lars would be back from the Dodgerville 
Convention, but Professor Neare didn’t 
make it. 

“Saw him last,” said Joe Kerr, “at the 
Dizzyland Jamboree on Wednesday.” 

“He’s still there,” explained Sauer Doe, 
“looking for new puzzle ideas in the maze, 
but he asked me to carry on as Guest 
Professor and to ask Joe what a beer is 
worth in Alaska.” 

“Well, my Uncle Vic was there Janu- 
ary 3 for the celebration and beer was 
on the house. The next evening he 
looked in at Buck’s Quarters, where, as 
you said, each customer smacked down 
a buck or a quarter on the bar and paid 


Chicago to Improve 
Water Main System 


A $7,750,000 water-main construction 
program, with the accent on improved 
service and fire protection, is underway 
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in Chicago. Mayor Richard Daley an- 

nounces that $1,186,000 of the Water Dis- 

tribution Division’s budget has been ear- 

marked for laying fire-protection mains 

and completing the replacement of small- 

capacity. mains and fire hydrants with 
\ 


that for his beer only if Buck guessed 
his coin. But while he watched, Buck al- 
ways guessed a quarter and was right, so 
that’s what a beer costs.” 

“Buck probably knew they were all 
cheechakos up for the celebration like 
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Newport News builds wide 
variety of large units 


ALMOST ANY TYPE of heavy 
equipment can be built by Newport 
News. 


And the reason? Specialized pro- 
duction techniques for one thing. 
You get the benefit of plant methods 
and equipment developed as a re- 
sult of Newport News’ seven dec- 
ades of experience. Seven decades 
fabricating millions of tons of steel 
... carbon, corrosion-resistant alloy, 
clad and other special steels. 


Moreover, Newport News’ plant 
provides unsurpassed facilities. 
More than 225 acres in area, it com- 


Engineers — Desirable positions 
available at Newport News for Designers 
and Engineers in many categories. Ad- 
dress inquiries to Employment Manager. 
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prises vast steel fabricating shops, 
five huge machine shops, acres of 
pattern shops and foundries. It in- 
cludes forge and die shops, heat 
treating furnaces and allied equip- 
ment, along with complete modern 
test apparatus. 

But most important of all... it 
is the high integration of skill and 
production facilities that enables 
Newport News to build large units 
fast ... to save valuable time. Let 
us bid on your present or future 
projects. Write today for your copy 
of our illustrated booklet “Facilities 
and Products.” 


The 110’6” debutanizer shown above 
and the 150-ton unit (below), a 3-stage 
axial flow compressor, are typical New- 
port News products. Whether you need 
a hydraulic turbine, vacuum tanks or 
penstocks . . . bridge caissons, digesters 
or dryer rolls ... you can command the 
services of Newport News for units of 
about any size or shape. 


Shipbuilding and 
Dry Dock Company 
Newport News, Virginia 
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Steel Erection for Union Carbide Skyscraper 
Nears Completion 


Steel erection for Union Carbide’s 52-story tower headquarters building nears top- 
ping out. Some 30,000 tons of structural steel are being used for the building, which 
will be the tallest on Park Avenue and the largest curtain-wall building ever con- 
structed. The most intricate feature of construction was the placing of 115 steel 
columns into bedrock between two levels of the New Haven and New York Central 
Railroad tracks that handle over 500 trains a day. Erection of the steel on the 12-story 
section fronting on Madison Avenue behind the tower started in January 1958, and 
topping out by the American Bridge Division of the United States Steel Corporation 
is on schedule for final completion of the building in early 1960. Skidmore, Owings 
and Merrill are the architects, and Weiskop{ and Pickworth the structural engineers. 
Both are New York City firms. 


B = 100pq + 25 (1-p) (1-q) 

= 20+ 5 (5p-1) (5q-1) 
Now if either p or q is 0.2, a beer is 
worth just 20 cents. If the sourdough 
plays a buck one-fifth of the time he 
will average 20 cents per beer, no matter 
how Buck guesses. Likewise if Buck 
guesses a buck one-fifth of the time he 
will collect 20 cents per beer by the same 
law of averages, no matter how the sour- 
doughs play.” 


your Uncle Vic,” guessed Cal Klater. 
“Sourdoughs gamble a buck now and 
then and usually win a free drink. Unless 
Buck guesses a buck now and then, 
they’d always play bucks and beer would 
be free. Suppose p is the proportion of 
times the sourdough plays a buck and q 
the proportion of times Buck guesses a 
buck, so that 1-p and 1-q are the re- 
spective proportions for quarters. Then 
the average price of a beer in cents is 
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“Quite so,” agreed the Guest Professor. 
“Actually Buck does a little better by 
being psychic, reading high stakes in ner- 
vous eyes and the way a hand is cramped 
to hide iron money. Now that we un- 
derstand the principle of a mathematical 
game in its simplest form—one item and 
two prices—let’s try a sequel with two 
items and three prices. 

“The items are melons, designated as 
Grade A and Grade B, which look ex- 
actly alike but can be recognized by 
plugging to reveal the inner color. Andy, 
the melon merchant, buys them sepa- 
rately in any desired proportion, paying 
3 cents apiece for A and 2 cents for B, 
but mixes them thoroly before offering 
them for sale. 

“The three prices are really ‘purchase 
plans,’ designated as P, Q and R, for 
plug, quality and random respectively, 
at the option of the patron. By Plan P, 
the patron selects and plugs a melon so 
as to determine its quality, then pays 5 
cents if it’s Grade A and 3 cents if it’s 
B. By Plan Q, the patron selects and 
plugs until he obtains one Grade A mel- 
on, then pays 7 cents for the lot selected. 
By Plan R, the patron selects a melon 
at random and pays 4 cents. All being 
shrewd traders, how much should Andy 
be able to make on a lot of 700 melons?” 


[Cal Klaters were S. K. Rueball 
(Keith Jones), Ed. C. Holt Jr. and 
Richard Jenney. Guest Professor Sauer 
Doe is Marvin A. Larson. Also acknowl- 
edged are solutions of the November 
problem of the magic cubes from Walter 
J. Tudor, G.C. Vytlacil, G. Nyuss (R. M. 
Dodds), and John A. Tweed.) 


1959 Proclaimed Water 
Works Year in Illinois 


Governor William G. Stratton has pro- 
claimed 1959 Water Works Year in II- 
linois in tribute to the state’s water works 
personnel during the fiftieth anniversary 
celebration of the Illinois section of the 
American Water Works Association. The 
proclamation also calls attention to the 
need for the support of planned water 
works development by citizens and civic 
leaders, 

The first conference of Illinois water 
works men took place fifty years ago 
this February at the University of II- 
linois. Attended by 37 water works offi- 
cials interested in “obtaining and con- 
serving an abundant supply of pure water 
for domestic use,” the meeting marked 
the establishment of the Illinois Water 
Supply Association. Five years later this 
group affiliated with the AWWA as its 
Illinois section. 

The section will celebrate its fiftieth 
anniversary with a meeting, set for 
March 11-13, at the Morrison Hotel in 
Chicago. The three-day program will in- 
clude many aspects of water supply, dis- 
tribution, and treatment. 
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On the Ohio Turnpike, they paved with 


Studies of pavement designs proved 
in advance that only concrete could 
give the needed strength at so lowa 
cost. Now records show big mainte- 
nance savings, too. 
The consulting engineers on the Ohio 
Turnpike estimated that pavement 
maintenance for the first five year 
period would be 2 cents per square 
yard per year if flexible, dark colored 
pavement were used — and only / 
cent per square yard per year if rigid 
concrete pavement were laid. Con- 
crete was chosen for the entire 
Turnpike! 

Twenty million vehicles have 
travelled it in the first two years, yet 


saved $7,181,898 
in first cost 


actual maintenance costs to date are 
only slightly more than half the esti- 
mated amount! 

And maintenance costs will stay 
low. Concrete— because it is rigid — 
is the only material that has no 
‘‘moving parts’’ to cause hidden 
wear. And only concrete’s load- 
bearing strength can be figured 
mathematically to match future 
traffic—give you an expected 50 
years and more of safe, smooth 
driving. 

All good reasons why concrete is 
the only thrifty way to build high- 
traffic-volume highways like those 
for the Interstate System. 


PORTLAND CEMENT ASSOCIATION 


A national organization to improve and extend the uses of concrete 
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Concrete’s high reflectance saves as 
much as $40,000 a year in lighting costs 
for an average 10-mile expressway. 
Only half as many light fixtures are 
needed. 
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DECEASED 


Arthur Rich Alling (M. '23), age 70, 
partner in the Alling Blue Print Company 
of San Antonio, Tex., died there recently. 
Mr. Alling, a graduate of the University 
of Colorado, formed the company bearing 
his name in the early 1920’s. Previously 
he had been employed as principal as- 
sistant engineer with the Pulaski Road 
Improvement District No. 10 in Arkansas. 


William J. Anderson (M. ’47), age 71, 
retired district engineer for the U. S. 
Bureau of Public Roads, died in Hart- 
ford, Conn., on October 20. Shortly after 
graduating from Union College with a 
degree in civil engineering, Mr. Anderson 
became an engineer with the Bureau. 
During World War II, he was on loan to 
the War Department as a consulting engi- 
neer to the American Military Govern- 
ment in Germany. In 1950, the year of 
his retirement, he rounded out thirty 
years of service as engineer for the Bu- 
reau in Connecticut. 


Percy R. Banister (M. ’52), age 66, 
consulting engineer and partner in the 
Banister Engineering Company, St. Paul, 
Minn., died November 19, in Fort Lau- 
derdale, Fla. Mr. Banister was a gradu- 
ate of the University of Minnesota and 
the University of California. Before 
founding his own company, he was con- 
struction engineer and assistant engineer 
for the Ramsey County engineers’ office 
in Minnesota. 


John S. Bates (M. ’23), age 81, consult- 
ing engineer of Berkeley, Calif. died 
on September 11. A graduate of the Uni- 
versity of Illinois, Mr. Bates spent his 
entire career in the field of municipal 
work. Prior to entering private practice 
in the mid-30’s, he had been assistant 
bridge designing engineer for the Cali- 
fornia Department of Public Works. In 
1934, he was state representative on the 
U. S. Coast and Geodetic Survey. Mr. 
Bates was author of several magazine 
articles on municipal improvements. 


C. Glenn Cappel, Former 
Director of ASCE, Dies 


C. Glenn Cappel (M. ’24), age 66, vice- 
president of the W. Horace Williams 
Company, a division 
of Williams-McWil- 
liams Industries, Inc., 
New Orleans, La., died 
in that city on De- 
cember 12. During 
World War II Mr. 
Cappel was in direct 
charge for his com- 
pany of the construc- 
tion of numerous 
Army and Navy pro- 
C. Glenn Cappel jects including the 

Naval Air Station 
at Houma. For the latter project he re- 
ecived the Navy’s Meritorious Civilian 
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Award. Other honors to him included a 
Certificate of Merit from New Orleans 
for his work in revising the city Building 
Code. Mr. Cappel was a pioneer in the 
design of offshore drilling platforms and 
wharfage facilities. He also gained wide 
renown for devising the method by which 
his firm moved the old Charity Hospital 
Building instead of demolishing it. He 
was a Director of ASCE from 1948 to 
1950, and president of the Louisiana Sec- 
tion in 1946. Mr. Cappel was also a two- 
time recipient of the ASCE Construction 
Engineering Prize for articles in Crvi. 
ENGINEERING. A graduate of Louisiana 
State University, he was a special lecturer 
at the University of Mississippi. 


Morgan Cilley (M. '36), 77, retired 
Episcopal minister of Lewisburg, W. Va., 
died on June 29, 1955, though word of his 
death has just reached the Society. 
Reverend Cilley was an astronomer and 
civil engineer before he entered the min- 
istry. While engaged in civil engineering, 
he served as an engineer on such projects 
as the building of the Pennsylvania Rail- 
road tunnels under the Hudson River in 
New York, and on Government engineer- 
ing work in the Philippine Islands. He 
was also supervising engineer for the 
Lehigh University campus improvements 
in 1907, and for many years was con- 
nected with the Public Roads Adminis- 
tration as U. S. assistant engineer. Rev- 
erend Cilley retired in 1940. 


Wayne F. Davis (A.M. '49), age 53, 
assistant professor of civil engineering at 
the University of Oklahoma, died recent- 
ly. Professor Davis had been teaching at 
the University since 1946, specializing in 
courses in plane surveying and route sur- 
veying, and in highway materials. Shortly 
after graduating from Oklahoma A. & M. 
in the early 1930's, Professor Davis served 
as inspector and, then, as construction 
superintendent for the Oklahoma State 
Highway Commission. More recently he 
was assistant city engineer for Oklahoma 
City, Okla. He was secretary-treasurer of 
the Oklahoma Section and faculty adviser 
of the Student Chapter of the university. 


Abraham Epstein (M. ’30), age 70, 
president of A. Epstein and Sons, Inc., 
of Chicago, IIl., died there on December 
7. Mr. Epstein was the architect of the 
International Ampitheatre, the Borg- 
Warner Corporation office building and 
many other commercial structures in Chi- 
cago, including the reconstruction work 
after the fire in the Stock Yards in 1934. 
He worked as engineer and architect for 
the National Fireproofing Company, 
Marshall and Fox, and the Central Manu- 
facturing District until 1921, when he en- 
tered private practice. Mr. Epstein grad- 
uated from the University of Illinois col- 
lege of engineering in 1911. 


W. J. Farrisee (M. ’37), age 60, since 
1955 dean of men and professor of engi- 
neering, Stevens Institute of Technology, 
Hoboken, N. J., died there on November 
30. Mr. Farrisee previously was dean of 
men for Clarkson College of Technology 
at Potsdam, N. Y. He graduated in 1921 
from Massachusetts Institute of Tech- 


nology, and taught for a year at the Uni- 
versity of Illinois before going to Clark- 
son, where he remained for thirty-one 
years. 


Alfred P. Hughes, Jr. (J.M. ’54), age 
25, a recent civil engineering graduate of 
Lehigh University, died recently as a re- 
sult of injuries sustained in an automobile 
accident. At the time of his death, Mr. 
Hughes was research engineer for Jet 
Propulsion Laboratories at Pasadena, 
Calif. His first job was as engineering 
draftsman with the American Bridge Di- 
vision, of U. S. Steel at Ambridge, Pa. 


Robert C. Hunter (M. ’46), age 70, re- 
tired Colonel, died in Sacramento, Calif., 
November 13. Colonel Hunter was the 
Sacramento District engineer for the 
United States Army Corps of Engineers 
during the years of World War II, in 
which capacity he was responsible for 
large construction projects at installations 
in central California, Nevada and western 
Utah. Later, he was assigned to the 
Philippines and was in charge of engineer- 
ing for the final big push in 1945 which 
led to the defeat of Japan. On his retire- 
ment from the army in 1947 he served 
as executive officer of the California State 
Lands Commission. Colonel Hunter re- 
cently completed writing a book of med- 
ieval history which members of his family 
plan to publish. 


Charles Jensen (A.M. '46), age 63, civil 
engineer with Sullivan & Hoebel, of Chat- 
tanooga, Tenn., died there recently. Prior 
to joining Sullivan & Hoebel in 1957, he 
had been empleyed by the Tennessee 
Valley Authority for over twenty years, 
working in the highway and railroad di- 
vision. In more recent years, he was re- 
sponsible for the design of site grading, 
storm drainage, railroad yards, and re- 
lated work for the Kingston Steam Plant. 
During the past year Mr. Jensen had 
worked on the planning and design of 
some of the new superhighways in the 
Chattanooga area. He was a graduate 
of the Georgia Institute of Technology. 


Frank R. Lewis (M. ’21), age 85, re- 
tired surveyor and civil engineer, of 
Kaufman, Tex., died there on December 
3. Mr. Lewis worked with the U. 8S. Gov- 
ernment surveying the Indian Territory 
of Oklahoma before it was admitted to 
statehood. After leaving government serv- 
ice, he entered private practice as a civil 
engineer, maintaining the practice until 
his retirement a few years ago. Mr. Lewis 
graduated from Texas A. & M. College in 
1894, 


Louis B. Litchfield (M. ’51), age 58, 
assistant project engineer and associate 
of Metcalf and Eddy of Boston, Mass., 
died recently at Lamoine, Me. A graduate 
of the University of New Hampshire in 
1923, he was with the Maine State High- 
way Commission for most of his career, 
retiring in 1951 as division engineer. Since 
then he had been with Metcalf and Eddy 
as design and project engineer in Green- 

(Continued on page 108) 
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This great performance story 
began more than two years ago— 


and getting better all the time! 


More than 50 Allis-Chalmers 

HD-21’s are handling Toquepala’s 
toughest jobs for Utah Construction Co. 
and Morrison-Knudsen Co., Inc. 


Working up to 14,000 feet high in the Peruvian Andes, to develop a 
large mining project for the Southern Peru Copper Corporation, these 
tractors have been constructing roads . . . building railroads . . . pre- 
paring sites for entire new towns. 

They’ve faced some of the toughest conditions in the world... 
rock, sand, dust, cold and high altitude all rolled into one. After two 
years of round-the-clock operation, these machines have piled up an 
outstanding performance and on-the-job record. 

The Toquepala story is another good reason why you should have 
all the facts on the new HD-21. Across America, as in the Andes, 
leading construction men are discovering that the HD-21 is the long- 
life, big-production crawler tractor they’ve been looking for. See your 
Allis-Chalmers construction machinery dealer. Allis-Chalmers, Con- 
struction Machinery Division, Milwaukee 1, Wisconsin. 


move ahead with 


ALLIS-CHALMERS 


...power for a growing world 


CRAWLER TRACTORS © MOTOR GRADERS ® MOTOR SCRAPERS © TRACTOR SHOVELS 
PULL-TYPE SCRAPERS ® MOTOR WAGONS ® UTILITY TRACTORS © POWER UNITS 
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Working New Frontiers 
high the Peruvian Andes 


Mining specialists ... men of construction ... and 

a great fleet of giant Allis-Chalmers crawler tractors 

are changing a remote, mountain-top desert into a 
modern mining center. 


Toquepala (pronounced Toe-kay-pah-la) is its name—a wilderness 
hidden deep in the ancient land of the Inca Indians, so bleak and 
devoid of rain it’s truly a mountain-top desert. There, 11,500 feet 
above sea level, one of the biggest mining projects in history is 
now under way. é 

Among the first machines moved ashore at the start of this 
venture were big Allis-Chalmers tractor-bulldozers, and today 
they’re part of the team that is breaking through the barriers to 
Toquepala. To span the 100 miles from the mine to the nearest 
seaport, these giant tractors are pushing aside sand and rock to 
help build a network of roads and a railroad . . . and they’re bit- 
ing into mountainous terrain to level a site for a new town of 
10,000 people. 

Thus, the might of modern construction machinery is helping 
to unlock the treasures of Toquepala, considered inaccessible just 
a few years ago. And when the ore is ready for processing, 14 huge 
Allis-Chalmers mills will start grinding up this 400-million-ton 
mountain of copper ore at the rate of 30,000 tons a day ... free 
the valuable mineral from the waste and prepare it for concentra- 
tion, smelting and refining. Then, Toquepala will be one of the 
world’s great copper mining centers, and long-range needs for this 
vital metal will be supplemented by a new source of supply. 

From trail blazing to processing, this mammoth project 
typifies Allis-Chalmers service to the mining industry —through 
an unusually wide range of construction, power and processing 
equipment. It also typifies Engineering in Action ... bringing 
better living to more people wherever it goes. ALLIS-CHALMERS, 
GENERAL OFFICES, MILWAUKEE 1, WIs. 

Toquepala is a project of the Southern Peru Copper Corporation, which is 
stripping more than 120 million tons of overburden to reach the actual ore deposit 
at the mine. Major construction work for the roads, railroad and town site is being 


handled by two famous American contractors, Utah Construction Company and 
Morrison-Knudsen Company, Inc. 


move ahead with (AC 
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At sea level...or 14,000 feet up 


Allis-Chalmers are 
the tractors for your tough jobs 


Men and machinery conquer the mountain-top desert 
... push aside rock and sand to build access roads. 


Big Allis-Chalmers tractor-dozers cut the rocky, HD-21 — 225 net engine hp; torque converter drive; 
mountain country to size to develop a town site. 56,260 Ib (approx. as shown) 


You, too, can have the outstanding performance Utah Construction Company and Morrison-Knudsen 
Company, Inc. are getting from the more than 50 Allis-Chalmers HD-21’s at Toquepala. Call your 
Allis-Chalmers dealer now. He will demonstrate the HD-21 on your job at your convenience. 


ALLIS-CHALMERS, CONSTRUCTION MACHINERY DIVISION, MILWAUKEE 1, WISCONSIN 


move ahead with 


ALLIS-CHALMERS 


...power for a growing world 


Form MS 1316 
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Asphalt plays two roles 
this Pennsylvania highway 


Constructing a heavy-duty hot-mix Texaco 
Asphaltic Concrete pavement on 10 miles of 
State Route 22, near Harrisburg, Pa. Gen- 
eral Contractor — N. Garman and Sons, 
Reading, Pa. Paving Contractor — Windsor 
Service, Inc., Reading. 


The Pennsylvania Highway Department completed one of 
its largest Asphalt projects to date on a 10-mile section of 
State Route 22 near Hecsburs 

Texaco Asphalt, which was used exclusively by the con- 
tractors in this work, performed a double function. It was 
used both to underseal and to resurface the old rigid pave- 
ment originally constructed on the highway. 

Approximately 2,000 tons of a relatively hard Texaco As- 
phalt was pumped through holes drilled into the old pave- 
ment, filling all cavities formed by subgrade settlement. 

This was followed by a heavy-duty hot-mix Texaco Asphal- 
tic Concrete surface, constructed in two courses on top of the 
existing slab. Approximately 60,000 tons of Asphalt mix were 
required, 

From Pennsylvania to the Rockies, road builders have been 

aving with Texaco Asphalt for well over half a century. 

hether traffic calls for a heavy-duty pavement or an inex- 
pensive surface-treatment, there is a type of Texaco Asphalt 
construction to fit the need. Helpful information on all of 
these types is supplied in two brochures. Write for copies. 


THE TEXAS COMPANY, Asphalt Sales Div., 135 E. 42nd Street, New York City 17 


Boston 16 Chicago 4 + Denver 1 + Houston 1 Jacksonville 1 Minneapolis 3 + Philadelphia 2 + Richmond 11 
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Stands For 
Reliability 


Inside a building ... out in a desert... along the shore line 


no matter where the job—anywhere in the United 


States, no matter what the time of year, the climate, SPECI ALISTS 


or the soil condition, fast-acting G. L. GUILD has a IN THE USE 


alists in the use of COBI Cast-in-Place Piles, experts OF 


in driving every type of pile on any type of job. Ask COBI P| LES 


for factual data. 


record for successfully completing piling jobs. Speci- 


Call C. L. Guild for estimates on any type of piling job anywhere in the country. 
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When your 

elevated 
water storage needs 
are 


large 
scale 


depend upon 
the unequalled 


experience of 


Elevated steel tanks of largest 
size are supplied by PDM to meet the 
increasing water storage volumes required 
by America’s ever-expanding communities. 
@ Engineering of highest excellence, 
precision fabrication and sure 
craftsmanship in erection have 
distinguished Elevated Steel Tanks 

by Pittsburgh-Des Moines since 1897. 
Write for prompt quotations. 


Pittsburgh-Des Moines 
Steel Company 

Plants at Sales Offices at: 

PITTSBURGH PITTSBURGH (25)....3470 Neville Island 
BALTIMORE : BALTIMORE (26)........ Curtis Bay Station 
DES MOINES. NEWARK (2)....1751 Military Park Bldg. 
SANTA CLARA CHICAGO (3) ..674 First Nat’! Bank Bldg. 
FRESNO, and EL MONTE, CAL.........0.... P. 0. Box 2012 


ATLANTA (5) 361 E. Paces Ferry Rd., N.€. 
DES MOINES (8).......... 971 Tuttle Street 
DALLAS (1).......... 1275 Praetorian Bldg. 
SEATTLE (1)......Suite 378, 500 Wall St. 
SANTA CLARA, CAL.......677 Alviso Road 
DENVER (2)..323 Railway Exchange Bidg. 


STOCKTON, CALIF. 


Fort Weyne, ind. 


Pueble, Cole. 


1,000,000 Galions 1,500,000 Gallons 


28 
ae 4 
UA 
a Pittsburgh, Pa. 2,500,000 Gallons 
: 
Ge 


Pounding traffic! Growing traffic volume! Greater 
and greater axle loads! 


mm hese assaults on pavement structures are not 
mee restricted to the 90-10 Interstate highways. They’re 
- common problems faced by engineers responsible 

for thousands on thousands of miles of road like 


Typical of modern heavy-duty Asphalt sections is this one for 
Ohio's 5-mile State Route 73 between Middletown and Franklin. 
Median section is modified to a raised and curbed 15-foot 
section in urban areas. Pavement must support a heavy traffic 


Here’s Teason why 


Ohio’s new State Route 73... roads which are to be 
built largely out of State funds and wholly maintained 
with these monies. 


In most terrain these roads . . . like your Interstate 
roads...should be Asphalt-paved. For many reasons! 
Perhaps the most important is that modern Asphalt 


of trucks carrying steel, machine tools and other industrial 
products produced locally. Cost per sq yd for this Asphalt 
road $3.03; $2.00 per sq yd under the prevailing price for 
reinforced concrete. 


Fe 
14 cars and trucks per minute oday 
7 
oe 
| 


_. twice as many in 1975! 


new Route 


pavement structures are being built today to handle Your State can lay more road for the same money 
any desired loads with any desired built-in durability if you design for Asphalt concrete. More road means 
... and these roads save money. Cost less to build, the traffic load on all pavements in your State can 


less to maintain. 


Glacial till in right-of-way favored Asphalt pavement construc- 
tion. Whenever sub-soil of this type is found it provides excellent 
natural subgrades for Asphalt paving. Proximity of suitable 
crusher-run aggregate also favored use of Asphalt on Route 73. 


be kept at a maintenance-saving minimum. 


THE ASPHALT INSTITUTE 


Asphalt Institute Building, College Park, Maryland 


Comfortable! Durable!... because it’s modern Asphalt concrete. 
Notice the smooth-riding, skid-resisting surface. Notice the 
visibility, too, of the traffic markings on Route 73. With Asphalt 
concrete, this road sets a standard for quality construction. 


ital 


one reason why 


Pounding traffic! Growing traffic volume! Greater 
and greater axle loads! 


These assaults on pavement structures are not 
restricted to the 90-10 Interstate highways. They’re 
common problems faced by engineers responsible 
for thousands on thousands of miles of road like 


Typical of modern heavy-duty Asphalt sections is this one for 
Ohio's 5-mile State Route 73 between Middletown and Franklin. 
Median section is modified to a raised and curbed 15-foot 
section in urban areas. Pavement must support a heavy traffic 


Ohio’s new State Route 73... roads which are to be 
built largely out of State funds and wholly maintained 
with these monies. 


In most terrain these roads . . . like your Interstate 
roads...should be Asphalt-paved. For many reasons! 
Perhaps the most important is that modern Asphalt 


of trucks carrying steel, machine tools and other industrial 
products produced locally. Cost per sq yd for this Asphalt 
road $3.03; $2.00 per sq yd under the prevailing price for 
reinforced concrete. 


IMPORTANT PRODUCT ANNOUNCEMENT 


ADEMARK 


| 


less to maintain. 


THE ASPHALT INSTITUTE 


Asphalt Institute Building, College Park, Maryland 


Glacial till in right-of-way favored Asphalt pavement construc- 
tion. Whenever sub-soil of this type is found it provides excellent 
natural subgrades for Asphalt paving. Proximity of suitable 
crusher-run aggregate also favored use of Asphalt on Route 73. 


new Route Asphalt-paved 


pavement structures are being built today to handle 
any desired loads with any desired built-in durability 
... and these roads save money. Cost less to build, 


Your State can lay more road for the same money 
if you design for Asphalt concrete. More road means 
the traffic load on all pavements in your State can 
be kept at a maintenance-saving minimum. 


Comfortable! Durable!... because it’s modern Asphalt concrete. 
Notice the smooth-riding, skid-resisting surface. Notice the 
visibility, too, of the traffic markings on Route 73. With Asphalt 
concrete, this road sets a standard for quality construction. 


POLYVINYLCHLORIDE 
! 


W. R. Meadows, one of the nation’s first manufacturers to 
promote and sell a PVC Waterstop, now introduces a new, 
modern, improved Waterstop that obsoletes others on the 
market. The outstanding value of PVC is a proven fact 
... however, there are many grades of PVC available. 
“HYDROJOINT” PVC Waterstops are extruded from a 
special compound of Polyvinylchloride to which has been 
added important plasticizers and stabilizers to provide all 
of the qualifications necessary for the effective performance 
of a Waterstop. “HYDROJOINT’S” multi-ribbed cross- 
section provides a permanent and tenacious grip to the 
concrete in which it is embedded . . . the hollow center bulb 
provides the flexibility and elasticity necessary to safely 
and efficiently handle extension and transverse movements. 
“HYDROJOINT’S” special PVC compound and cross- 
section design qualify it as the “QUALITY” leader in its 
field...a quality product priced competitively and de- 
signed to do one job well—stop water leakage through 
joints of concrete structures. 


WATERSTOPS 


IMPORTANT FEATURES... 


e The “QUALITY” leader... extruded from a special PVC 
compound for long-life performance... engineered with a 
unique cross-section featuring improved-design multi-ribs to 
provide a tenacious holding power and re-engineered center 
bulb to provide the ability to successfully handle tremendous 
pressures caused by concrete movements. 


e “HYDROJOINT” PVC Waterstops are strong, lightweight, 
and easy to handle . . . supplied in 50 ft. coils . _ individually 
packaged. They are flexible and may be bent around corners 
or formed in curves to meet your requirements. Easy to install 

. any necessary formwork is easy to construct and may be 
re-used time and time again. 


SPECIFICATIONS: 


Tensile Strength. ........... ....2250 psi, ASTM D412- 51T 

Temperature from +176°F to —50° F 
Cold Brittleness Test. ............ —50°F, ASTM D746-55T 


Chemically resistant to chlorinated water, salt water, acids, 
alkalis, sewage wastes, oil, etc. 


LIVNDNININT WATERCTNDG ENR DNGITIVE 


« 


IMPORTANT PRODUCT ANNOUNCEMENT 


TRADEMARK 


SEA{IIGHT, 


QUICK AND EASY TO SPLICE ON-THE-JOB! 


“HYDROJOINT” PVC Waterstops make on-the-job splicing as easy as 
a-b-c.. . does not require special vulcanizing equipment or skilled labor. 
Using a plumber’s torch for your heat source, you merely heat a steel 
plate to approximately 450°... hold the ends of the Waterstops to the 
plate until melting occurs . . . then press the ends together until the splice 
cools. It’s the fast, easy and economical way to make splices of all types 
including tee-joints, box-joints, cross-joints and butt-splices. 


HYDROJOINT PVC WATERSTOPS PROVIDE AN 
IMPORTANT ADDITION TO THIS “SEALTIGHT” PRODUCT LINE.. 


e “PREMOULDED MEMBRANE,” the in- ponds, municipal water and sewage projects 


ideal for the prevention of heat loss through 


; dustry’s only true vapor seal... provides a and military installations. 
Cf my ow water and vapor proof shield that perma- e Expansion Joints of all types including 
ous nently protects your structure from moisture asphalt, fibre, cork and sponge rubber. 
migration. 
nf e Joint Sealing Compounds—Rubber Asphalt 
e “CORKTITE” Perimeter insulation... —Hot and Cold Pour—Regular and JFR. 


crawl space walls and at the edge of con- © Roof Coatings and Cement. 

crete slabs. The only vapor impermeable e Plaster Bond. 

insulation of its type. © Silicone Waterproofing. ; 
e “HYDROMAT” asphalt liners for irriga- e Concrete curing compounds—Air Entraining 

tion projects, reservoirs, waste control agents. 


Write TODAY for complete information on any of the above products 
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W. R. Meadows, one of the nation’s first manufacturers to 
promote and sell a PVC Waterstop, now introduces a new, 
modern, improved Waterstop that obsoletes others on the 
market. The outstanding value of PVC is a proven fact 
... however, there are many grades of PVC available. 
“HYDROJOINT” PVC Waterstops are extruded from a 
special compound of Polyvinylchloride to which has been 
added important plasticizers and stabilizers to provide all 
of the qualifications necessary for the effective performance 
of a Waterstop. “‘HYDROJOINT’S” multi-ribbed cross- 
section provides a permanent and tenacious grip to the 
concrete in which it is embedded . . . the hollow center bulb 
provides the flexibility and elasticity necessary to safely 
and efficiently handle extension and transverse movements. 
“HYDROJOINT’S” special PVC compound and cross- 
section design qualify it as the “QUALITY” leader in its 
field...a quality product priced competitively and de- 
signed to do one job well—stop water leakage through 
joints of concrete structures. 


IMPORTANT FEATURES... 


e The “QUALITY” leader...extruded from a special PVC 
compound for long-life performance... engineered with a 
unique cross-section featuring improved-design multi-ribs to 
provide a tenacious holding power and re-engineered center 
bulb to provide the ability to successfully handle tremendous 
pressures caused by concrete movements. 


e® “HYDROJOINT” PVC Waterstops are strong, lightweight, 
and easy to handle... supplied in 50 ft. coils . . . individually 
packaged. They are flexible and may be bent around corners 
or formed in curves to meet your requirements. Easy to install 
...any necessary formwork is easy to construct and may be 
re-used time and time again. 


e SPECIFICATIONS: 


Tensile Strength. ...... psi, ASTM D412-51 

Temperature from +176°F to —50°F 
Cold Brittleness Test............. —50°F, ASTM D746-55T 


Chemically resistant to chlorinated water, salt water, acids, 
alkalis, sewage wastes, oil, etc. 


HYDROJOINT PVC WATERSTOPS FOR POSITIVE 


ELIMINATION OF WATER LEAKAGE IN 
CONSTRUCTION AND EXPANSION 
JOINTS OF CONCRETE STRUCTURES 


samples... 
write today! 


Z2O KIMBALL: BREET * ELGin., Gia 
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Deceased 


(Continued from page 96) 


land, Spain, Labrador and Alaska. Dur- 
ing World War IT he served in the Civil 
Engineer Corps of the U. 8S. Naval Re- 
serve, attached to various units of the 
Seabees in this country and in England, 
Scotland and Alaska. 


Alfred M. Lund (M. ’17), age 78, re- 
tired civil engineer. of Little Rock, Ark., 
died there on October 31. A graduate of 
Vanderbilt University, he had been a civil 
engineer in Little Rock for many vears 
prior to his retirement three vears ago. 
He was well known as a civic leader and 
for his engineering services on many local 
projects. Mr. Lund served in the Corps of 
Engineers as a major in World War I. 


Reginald A. McFarland (M. ’54), age 
58, head of the department of civil en- 
gineering at Louisiana Polytechnic In- 
stitute, Ruston, La., died there on Sep- 
tember 9. Professor McFarland, fondly 
known as “Mr. Mac,” was one of the 
pioneers in engineering education at 
Louisiana Polytechnic Institute. He 
joined the teaching staff in 1926, and in 
1928 was named head of the Department 
of Civil Engineering, a post he filled for 
thirty years. 


Earle F. Miles (A.M. '45), age 53, en- 
gineer and land survevor at Cuero, Tex., 
died on October 20. Early in his career 
Mr. Miles specialized in the design and 
supervision of construction of water and 
sewer plants and systems for several cities 
of Texas. He had also done engineering 
work on a four-vear Federal Aid Im- 
provement Program amounting to $1,200.- 
000. More recently, Mr. Miles had been 
engaged as a surveyor for the Skelly Oil 
Company, of Tulsa, Okla. He was a grad- 
uate of Texas A. & M. College. 


Harold W. Mutch (M. ’47), age 63, re- 
tired construction engineer for the U. S. 
Bureau of Reclamation, and resident of 
Long Beach, Calif., died there recently. 
Mr. Mutch served the Bureau for over 
thirty-five years as supervisor, planner, 
and construction engineer on various irri- 
gation and reclamation projects. One of 
his first jobs for the Bureau was as as- 
sistant engineer on the Salt Lake Basin 
Project in Utah. Later he was associate 
engineer on the Ogden River Project in 
: Utah and, more recently, acting project 
THE WILD N-II HIGH PRECISION LEVEL is engineer on the Missouri Basin Project 
universally accepted as the standard wherever absolute accuracy,  '" Montana. 
dependability and ruggedness are paramount considerations. The Asa G. Proctor (M. ’35), consulting en- 


N-III is easy and quick to set up and operate. gineer of Woodland, Calif., died recently. 


He had served as county surveyor of Yolo 

Three models are available to meet both field and industrial re- | County and city engineer of Woodland 
05 ft for over forty vears. Mr. Proctor was a 
requirements, reading direct to mm; .001 inch; .00 * | past president of the Sacramento Section, 
All h tilti ; / and president since 1953 of the California 
ave tilting screw, State Board of Registration for Civil and 
built-in optical micro: Rolph in January 1932, he re- 
meter. appointed by five succeeding governors 


| 
| 


Write for Booklet N-IIL. (Continued on page 110) 
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For foundations of many of your bridges 
or buildings, Armco Het-Cor® Pile 
Shells offer you important advantages, 


With Armco HEL-COR Pile Shells 


You Can Drive Strong Foundation Fast 


Their light weight speeds handling. They 

are extremely straight. and uniform in 

diameter. Thus, HEt-Cor Pile Shells are 

quickly mandrel-driven to the required 

loading. With the wide, flat, capped ends of 

Armco Pile Shells, you get maximum support. 
Because Armco Pile Shells are supplied 

in lengths up to 64 feet, and random 

cut-off lengths may be field-welded together 

for other piles—you can make substantial 


savings during installation, 


This is Het-Cor 

Armco Het-Cor Pile Shell is a continuous 
lock-seam corrugated metal pipe made 

on automatic machines. 

It is formed with helical corrugations, 
and the pipe is joined with a single permanent 
lock seam that follows the spiral in 
the valley of the corrugations, Lock seam 
can be welded if desired. 

This pile shell can be mandrel-driven, used 
as drop-in pile shell, or as the top part of 
composite piles. Nominal diameters range from 
105g to 22 inches, and gages from 14 to 18. 

For complete data on Armco Pile Shells, 
send coupon. Armco Drainage & Metal 
Products, Inc., 4539 Curtis Street. Middletown, 
Ohio. In Canada: write Guelph, Ontario. 


Armco Drainage & Metal Products, Inc. 
4539 Curtis Street, Middletown, Ohio 


(J Send me data on Armco Het-Cor Pile Shells 


NAME 


ARMCO DRAINAGE & METAL PRODUCTS 


Vance Subsidiary of ARMCO STEEL CORPORATION 
\V/e OTHER SUBSIDIARIES AND DIVISIONS: Armco Division + Sheffield Division * The National Supply Company 
The Armco International Corporation * Union Wire Rope Corporation » Southwest Steel Products 
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UNDERPINNING OF PIER POSES 
MANY CONSTRUCTION PROBLEMS 


Timber and rip-rap obstructions—vibration problem—limited 


headroom — complicate installation of 14-inch Drilled-In Caissons 


Project: Underpinning Pier 3, Hudson River, for United Fruit Co. 


Owner: Department of Marine & Aviation, City of New York 


Engineers: Dept. of Marine & Aviation, Captain L. H. Rabbage, Chief Engineer 
United Fruit Co., H. C. Ames, Division Engineer 


Consultant: Moran, Proctor, Mueser & Rutledge 


Underpinning was required for Pier 
3 on New York City’s Hudson River. 
Sketched above is a portion of the 
new support system, which consists 
of 14-inch steel pipe piles socketed 
into bedrock. 


To install this underpinning with 
minimum vibration and to carry the 
piles through rip-rap, timber cribs 


and hardpan, specialized drilling 
procedures were used, the design of 
the drill rigs being modified to oper- 
ate in the very limited headroom 
available. 


When you encounter foundation 
problems, Spencer, White & Prentis 
is long-practiced in prescribing 
sound solutions. 


CATALOG ON REQUEST 


DETROIT: 2033 PARK AVE. * CHICAGO: 221 WORTH LASALLE ST. + WASHINGTON, D. C.: TOWER BLDG. | 


FOUNDATIONS - PILING - UNDERPINNING - SHORING - COFFERDAMS - SPECIAL SERVICES 
i 10 EAST 40th STREET, NEW YORK 16, N. Y. 


nC. 
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(Continued from page 108) 
and served twenty-seven years. Eight 
days before his death the Engineering 
Council of Sacramento Valley awarded 
him a citation for “many years of techni- 
cal and professional leadership among en- 
gineers of the community and the state.” 


John P. Redwood (M. '30), age 62, 
consultant for public utilities in New 
York City, died there on September 23. 
A graduate of Cornell University, Mr. 
Redwood specialized in water supply sys- 
tems, sewerage works, and water power 
projects. Prior to entering private prac- 
tice in 1951, he had served for over fifteen 
years with the New York State Public 
Service Commission as inspector, assis- 
tant, hydraulic engineer, and associate 
rate case analyst. Mr. Redwood had also 
been engineer for the Erie County Water 
Authority and consulting engineer for the 
City of Fort Lauderdale, Fla. 


Theodore Schwartz (A.M. ’54), age 39, 
owner, Ted Schwartz, engineering con- 
tractor, of Grass Valley, Calif., died re- 
cently. He was a graduate of the Uni- 
versity of California with a B. 8. in civil 
engineering. Mr. Schwartz had been a 
resident of Grass Valley since 1946, when 
he became resident engineer there for the 
Nevada Irrigation District in charge of 
the reconstruction of French Lake Dam. 
In 1947 he went into private practice. 


William J. Steinmetz (A.M. ’24), age 
65, structural engineer for the Corps of 
Engineers, at Los Angeles, Calif., died 
recently. He was a graduate of the Uni- 
versity of Colorado with a B.S. in civil 
engineering. As designer and principal 
office assistant for the Long Beach Har- 
bor Department for many years, Mr. 
Steinmetz designed a $1,250,000 bulkhead 
for the harbor. 


Robert Patton White (M. ’47), age 61, 
supervisory general engineer for the East- 
ern Design and Construction Office of the 
National Park Service, with headquarters 
at Philadelphia, Pa., died there on No- 
vember 30. A graduate of West Virginia 
University with a B. 3. in civil engineer- 
ing, he started his career with the Na- 
tional Park Service in 1931. Prior to 
becoming supervisory general engineer in 
1954, he was park engineer and assistant 
park superintendent for the Great Smoky 
Mountains National Park. 


Jackson H. Wilkinson (M. °42), age 66, 
who retired in 1957 from the Tennessee 
Valley Authority, died suddenly in Knox- 
ville, Tenn., on November 29. Mr. Wil- 
kinson received his B. S. and M. S. in 
civil engineering from the University of 
Illinois. He was a veteran of World War 
I, having served as an officer in Panama 
and in this country. Except for a few 
years of bridge design and construction 
in his home state of Illinois, his life work 
was in the fields of hydraulics and hy- 
drology. During the last twenty years of 
his professional activities, he developed 
the procedure and was in charge of river 
forecasting for operations of the TVA 
multipurpose system. 
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Steel pipe maintains flow 
capacity through 30 years 
of rugged service 


Temperatures down to 66° below, 
hydrostatic heads up to 544 ft 


One of the world’s northernmost large- 
diameter pipe lines is located near Fairbanks, 
Alaska, where United States Smelting Refin- 
ing and Mining Company has been mining 
gold since 1928. The company’s hydraulic 
stripping operation calls for a tremendous 
volume of water, most of it flowing 90 miles 
from the Chatanika River. 

While the supply line consists chiefly of 
open ditch, over 6 miles of steel pipe carry 
water across fifteen streams and valleys. The 
longest crossing totals 7962 ft. The pipe is of 
lock-bar construction, in 30 ft lengths, 46 
and 56 in. ID. Walls vary from % in. to % in. 

The line has been in service throughout the 
operating seasons (150 days average) since 
1928, except for a wartime shutdown. Despite 
the unusually high heads, up to 544 ft, and 
temperatures as low as 66 deg below zero, the 
pipe has given excellent service. Company 
officials report that leakage has been minor, 
and there has been no measurable loss of 
flow capacity. 

Reports like this, from all 49 states, are 
persuasive evidence of the fine performance 
of large-diameter steel pipe—even under the 
most rigorous service conditions. Plan on 
Bethlehem Steel Pipe for your next water 
supply project. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 


On the Pacific C&ast Bethlehem products are sold 
by Bethlehem Pacific Coast Steel Corporation 


Export Distributors Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 
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SERVICISED 
PREMOLDED 
RUBBERIZED 
ASPHALT 
SEALER STRIPS 


PARA-PLASTIC 
COATING 


MOLDED 


MASTIC BACKING 


Cina - 


Molded Para-Plastic is a durable, elastic 
compound, composed of rubber, asphalt and 


PARA-PLASTIC 


other materials, molded into a rectangular strip. MOLDED STRIP 
Properly installed, Molded Para-Plastic will Keyed construction joint in 
bond securely to concrete to form a resilient ee 


and moisture-tight seal of the joint. 

Because it presents sealing surfaces on all 
sides, Molded Para-Plastic is especially effec- 
tive in sealing keyed construction joints and 
foundation footings. Not recommended for use 
in joints where the surface of the material is 
exposed, or when hydrostatic pressure is pres- 
ent. Available in various sizes with thickness emp: ote 
ranging from %4” to 1” and widths from 1 to 12 


Molded 
inches. Standard length is 5 feet. sealing mel omen 


PARA-LATERAL STRIP 


Consists of a rigid mastic backing material 
coated on one side and two edges with a Para- 
Plastic rubber-bituminous sealing compound 
which bonds firmly to the concrete after it has 
set up, to form a watertight seal. Designed for 
use in vertical and sloping joints in concrete 


retaining walls, abutments, wing walls, founda- 

tion walls, tunnels, etc., where backfilling against 
one side of the structure requires a seal to pre- —_ PREMOLDED 

vent seepage of ground water through ‘the joint PARA-PLASTIC COATING 
to the exposed side. Available in widths of 4”, Sveiication of Pore-teterel 
5”, 8”, 12”, and 13”; standard length is 5 feet. a 


Write for the Servicised Catalog 


CORPORATION 
6051 WEST 65th STREET » CHICAGO 38, ILLINOIS 


| Non—ASCE Meetings 


Alabama Highway Conference. Second 
annual meeting at the Alabama Poly- 
technic Institute in Auburn, March 16-17. 
Contact A. 8. Chase, General Chairman, 
Second Annual Conference, Alabama 
Polytechnic Institute, Auburn, Ala. 


} 
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American Concrete Institute. Annual 
meeting at the Statler Hilton Hotel, Los 
Angeles, Calif., February 23-26. Informa- 
tion available from Charles L. Cousins, 
ACI, P. O. Box 4754, Redford Station, 
Detroit 19, Mich. 


American Society for Metals. Eleventh 
Western Metal Exposition and Congress 
at the Pan-Pacific Auditorium and Am- 
bassador Hotel, in Los Angeles, Calif. 
March 16-20. For reservations write Ray 
T. Bayless, Assistant Secretary, 7301 
Euclid Avenue, Cleveland 3, Ohio. 


American Society of Photogrammetry 
—American Congress on Survey & Map- 
ping. 1959 ASP-ACSM Consecutive 
Meetings at the Shoreham Hotel in 
Washington, D. C., March 8-14. Reser- 
vations may be made through the Shore- 
ham Hotel, 2500 Calvert Street, N. W., 
Washington 8, D. C. For additional in- 
formation on the meetings contact: John 
H. Wickham, Jr., Director 1959 ASP- 
ACSM Consecutive Meetings, 610 Mont- 
gomery Street, Alexandria, Va. 


Engineers Joint Council. 1959 Nuclear 
Congress at the Public Auditorium = in 
Cleveland, Ohio, April 5-10. EJC is the 
coordinating ageney for the Congress. 
For additional information write EJC, 29 
West 39th Street, New York 18, N.Y. 


Georgia Institute of Technology. 
Kighth annual Georgia Highway Confer- 
ence at the Institute, March 9-10. Ad- 
dress inquiries to Richard Wiegand, Di- 
rector, Short Courses & Conferences, 
Engineering Extension Division, Georgia 
Institute of Technology, Atlanta, Ga. 


Louisiana State University. Twenty- 
second Annual Short Course for Superin- 
tendents and Operators of Water and 
Sewerage Systems at the University, 
March 18-20. For additional information 
write to the University at Baton Rouge, 
La. 
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National Society of Professional Engi- 
neers. Winter professional meeting at the 
Dinkler-Tutwiler Hotel, Birmingham, 
Ala., February 18-21. For further infor- 
mation write Kenneth Trombley, 
NSPE, 2029 K Street. N.W., Washington 
6, D. C., or call Federal 77-2211. 


University of Colorado. Thirty-second 
Annual Colorado Highway Engineering 

| Conference sponsored by the Department 
| of Civil Engineering, University of Colo- 
| rado, Boulder, Colo.. March 5-6. Write 
Roderick L. Downing, Chairman, De- 
partment of Civil Engineering, Univer- 
sity of Colorado, Boulder, Colo. 


University of Illinois. Forty-fifth An- 
nual Illinois Highway Engineering Con- 
(Continued on page 118) 
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Announcing the Second Annual 


ALFRED A. RAYMOND 


AWARD 


1959 


A, award of $1.000 will be given annually in honor of Alfred A. Raymond, inventor 
of the cast-in-place concrete pile and founder of the Raymond Concrete Pile Company. It will be 
presented to, the author of the best paper on “Design and Construction of Foundations of Struc- 
tures,” as selected by a committee of eminent judges. Authors should be either engineering under- 
graduates, graduate students, faculty, designing and practicing engineers, or those engaged in the 


field of foundation engineering. 


ya topic “Design and Construction of Foundations for Structures” is to be inter- 
preted broadly. It covers all phases of foundation engineering from the initial planning to the final 
installation of a foundation for a structure. Engineers are cordially invited to submit a paper on 
whatever aspect of foundation engineering or construction of foundations will contribute to 
knowledge in the field. Manuscripts may deal with foundation test borings, soil mechanics, the 
theory of foundation design, actual foundation construction, either temporary or permanent, and 


other related subjects. Papers must be submitted by September 1, 1959, 


I; you wish to compete for this award, simply write for a complete set of detailed 
regulations: Dept. C, Alfred A. Raymond Award, Room 1214, 140 Cedar Street, New York 6. 


CIVIL ENGINEERING «¢ February 1959 


e e 
} 
\ \ 
— 
e 


Positions Announced 


U. S. Navy. Vacancy for General Engi- 
neer (GS-9) on Guam. Position calls for 
investigating and testing soils and ag- 
gregates. Must have civil engineering de- 
gree, plus one and a half years of 
experience, Apply to Navy Overseas Em- 
plovment Office (Pacific), Section C-4, 45 
Hyde Street, San Francisco 2, Calif. 


City of San Diego. Principal Assistant 
to the City Engineer wanted for growing 
engineering department. Salary to $1,105 
month. Applicants must have the equiva- 
lent of a degree in civil engineering, plus 
10 vears’ civil experience, including 5 
vears at supervisory level, California 
registration, and be not more than fifty- 
two vears old, Contact San Diego Civil 
Service, Room 458, Civic Center, San 
Diego 1, Calif 


Department of the Navy. Vacancy for 
Materials Engineer (GS-806-12) with the 
District Public Works Office, Thirteenth 
Naval District, Seattle, Wash. Salarv— 
$8.810-9.530. Must have civil engineering 
degree or equivalent experience, plus 
three and a half years of experience. For 
information and applications write In- 
dustrial Relations District Public Works 
Office, Thirteenth Naval District, Build- 
ing 250, U. S. Naval Station, Seattle 99, 
Wash. 


Construction Management and Superintend- 
ence. 

Examines the complex division of duties, re- 

REC E NT sponsibilities, and procedures among the owner, 

the architect, and the contractor. In part one 

the author covers the details of construction 

BOOKS management, Using specific examples he deals 

with contracts and subcontracts, changes of 

contracts, purchasing and deliveries, cost records, 

job office control, and the records necessary to 


(added to the Engineering Societies keep track of hiring and discharging workers. 
ib Part two describes how to supervise each of 
Li rary) thirteen trades to see that plans and = specifica- 


tions are followed from start to finish. Included 
are sub-grade work, concrete work, masonry, roof- 
A History of Technology ing, lathing and plastering, floor finishing, and 


Volume V. The Late Nineteenth Cen- painting. (By Walter C. Voss. D. Van Nostrand 
Company, Inc., 120 Alexander Street, Princeton, 


tury, ¢.1850-c.1900 N. J., 1958. 238 pp., bound. $6.95.) 
The importance of applied science and its ef- 
fect on manufacture and production in the latter Fundamentals of Digital Computers 


half of the nineteenth century is the outstanding 
theme of the present volume which concludes 
the series. Also considered is the social effect 
of scientific industry upon the lives of individu- 
als. Topics presented include primary production, 
prime movers, the chemical industry, transport 
civil engineering, and manufacture. (Edited by 
Charles Singer and others. Oxford University 
Press, 417 Fifth Avenue, New York 16, N. Y., 


Following a discussion of fundamentals the au- 
thor explains computer arithmetic applications, 
binary counting, and special codes; computer 
circuitry, including the various gates and the 
circuity utilizing them; various storage systems 
found in modern computers; computer program- 
ming, including specific examples of programming 
applied to commercial units; comprehensive de- 
scriptions of representative commercial comput- 


1958. 888 pp., bound. $26.90.) ers. A concluding section deals with servicing and 
toaintenance factors. (By Matthew Mandl. Prent- 
Construction Accounting and Financial Man- ice-Hall, Inc., Englewood Cliffs, N. J., 1958, 297 
agement pp., bound, $9.00.) 
Proper accounting and management procedures 
are related to the basic operational patterns of Grenzschichtforschung 
the construction firm. Topics discussed are pre- A compilation of the lectures and discussions 
job procedures, purchasing policies, change or- of a conference sponsored by the International 
der=, vouchering, control of receipts and dis- Union of Theoretical and applied Mechanics in 
bursements, classification of accounts, financial August, 1957. Various types of boundary layers 
statements and reports, auditing,  imsurance, turbulent, laminar, rotating laminar, and ther- 
and business machines as well as other aspects. mal—are discussed. There are also papers on the 
Practical reasons are given to indicate why mechanisin of boundary layer transition at suh- 
procedures that are standard in other businesses sonic and at supersonic speeds, as well as on 
are either not used or are sharply modified, (By tnuthematical theory of shear-flow turbulence and 
William E. Coombs. F. W. Dodge Corp., 119 the solution of boundary layer equations. Many 
West 40th Street, New York 18, N. Y., 1958, of the papers are in English. (By H. Gértler, 
490 pp., bound. $12.85.) Springer-Verlag, Berlin, Germany, 1958. 411 pp., 


67.50 DM.) 


bound. 


3 times 
the capacity 
in one-third 
the space... 


Johnston 


space needed for just TWO horizontals — and get 3 piration, groundwater, runoff, streamflow routing, 


times the pumping capacity. and application of hydrologic techniques. (By 
umps Ray K. Linsley, Jr., and others. MeGraw-Hill 
VERTICALS ARE VERSATILE, TOO: Primary water Book Company, Inc., 330 West 42nd Street, New 

York 36, N. Y¥., 1958. 340 pp. bound. $8.00.) 


supply, sumps, 


cooling towers. 


and boosters, circulating, dewatering, volatile fluids, 


For complete details on these space and money 
Savers, send for colorful bulletins. for a small handling charge. The Library 


Highway Research Board Proceedings, 1958 

A survey of the work currently being done in 
the field of highway research. Areas discussed 
are economics, finance, and administration; de- 
sign, including an extended discussion on the 
experimental prestressed highway project in 
Pittsburgh; materials and construction; main- 
tenance; traffic and operations, including a study 
of electronic control of motor vehicles on the 
highway; soils, geology and foundations. (Pub- 
lished by National Research Council, Highway 
Research Board, Washington 25, D. C., 1958. 
676 pp., bound. No price given.) 


Hydrology for Engineers 

Emphasizes practical, well-tested methods for 
the application of hydrology in engineering. 
Techniques are stressed which utilize correlation 
methods and eliminate judgment to the maxi- 
mum possible extent. Topics covered are weather, 
precipitation, streamflow, evaporation and trans- 


SIX vertical Johnstons in the same 


frequency and duration studies, sedimentation, 


pipe lines, refineries, condenser lines 


Library Services 
Engineering Societies Library books may 
be borrowed by mail by ASCE members 


also prepares bibliographies, maintains 


j Oo H | S T Oo we Johnston Pump Co. supply photoprint or microfilm copies of 
Bin K, Pasadena, Calif. f 
P U M P Cc Oo M PA N Y Send complete information on indystrial applications: quires to Ralph H, Phelps, Director, 


A Division of the Name - 
Youngstown Sheet and Tube Company 
PASADENA, CALIF, 


search and translations services, and can 


any items in its collection. Address in- 


Engineering Societies Library, 29 West 
39th Street, New York 18, N.Y. 


(Continued on page 124) 
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Steel construction permits easy and thorough inspection 


HE OLD Harrison Street Bridge over Carnegie Lake in 

Princeton Township, N. J., was being inspected when 
this picture was taken in the spring of 1958. And, as 
expected, the steel structure, which was built by Ameri- 
can Bridge 52 years ago, was again found to be in prac- 
tically perfect condition. 

But, that’s not the point . . . for it is a firmly estab- 
lished fact that no modern construction material is 
stronger, more wear-resistant, and longer-lasting than 
structural steel. 

The significant point is that structural steelwork lends 
itself to easier and much more thorough inspection than 
any other type of construction material. 

As you can see, inspection of this old bridge was con- 
veniently made from a boat, which not only enabled the 
engineer to thoroughly scrutinize the underside of the 
superstructure, but also provided easy access to the piers. 

The condition of steel is obvious during manufacture, 
during fabrication, during erection and years after in- 
stallation. With steel, there is never any need for guess- 


American Bridge 
Division of 


work. A steel structure is always easy to check visually. 

So, to the other advantages which so clearly make steel 
the soundest construction material, add “ease of inspec- 
tion.” For, down through the years this important ad- 
vantage will contribute increasingly to the safety of the 
structure by enabling you to detect and correct quickly 
any possible wear or tear. 

AT YOUR SERVICE—American Bridge has the ex- 
perience and facilities to handle any type of construc- 
tion. For further information, get in touch with any of the 
offices listed below. USS is a registered trademark 
$44,000 STEEL HIGHWAY BRIDGE DESIGN 
COMPETITION—Deadline—May 31, 1959. Open to 
Professional and Design Engineers and College Engi- 
neering Students. No geographic restrictions. Send for 
Free Entry Booklet which fully explains how to prepare 
your entry. Write to Competition Editor, Room 1831, 
American Bridge Division, 525 William Penn Place, 
Pittsburgh 30, Pa. 


United States Steel 


General Offices: 525 William Penn Place, Pittsburgh, Pa. 
Contracting Offices in: Ambridge - Atlanta - Baltimore - Birmingham - Boston - Chicago - Cincinnati - Cleveland - Dallas - Denver - Detroit - Elmira 
Gary - Houston - Los Angeles - Memphis - Minneapolis - New York - Orange, Texas - Philadelphia - Pittsburgh - Portland, Ore. - Roanoke - St. Louis 
San Francisco - Trenton - United States Steel Export Company, New York 


These / Products 
Keep Walls and Slabs DRY! 


LAYKOLD 
WATERPROOFING... 


for fast, economical “first- 
line” protection. Laykold® 
Waterproofing* is a specially- 
compounded asphalt emulsion 
for cold, external application 
on concrete or masonry walls. 
Put on by brush or spray 
ahead of backfills, it provides 
resistance to moisture and 
dampness. 


Hydropel Admix was used 
to prolong the life of — 
piles, caps and deck 
slabs, “Long Wharf”, 
Standard Oil Company of 
California. 


HYDROPEL 
INTEGRAL ADMIX... 


a unique type of asphalt 
emulsion for waterproofing* 
concrete used in walls, slabs, 
footings, etc. for industrial, 
marine or other construction. 


Whenever moist conditions, 
freeze-thaw cycles, the pres- 
ence of alkaline or neutral 
salts require the absolute mini- 
mum of moisture absorption, 
always specify Hydropel®. It 
cuts capillary water absorp- 
tion by 80 per cent. 


Waterproofing and Hydropel are only two of the famous Laykold line of 
asphaltic products available to the construction industry. Call or write our 
nearest office today for full information. 


* The limitations of any product to “waterproof” ony type of surface for on indefinite length of time are clearly recognized, 
©s covered by the “Trade Practice Rules for the Masonry Industry,” outlined 8/31/46 by the Federal Trade Commission, 


American Bitumuls & Asphalt Company 


320 MARKET, SAN FRANCISCO 20, CALIF. Atlanta 8, Ga. Portland 8, Ore. 
Perth Amboy, N. J. Mobile, Ala. Oakland 1, Calif. 
Baltimore 3, Md. St. Louis 17, Mo. Inglewood, Calif. 
Cincinnati 38, Ohio Tucson, Ariz. San Juan 23,P.R. 


BITUMULS Emulsified Asphalts » CHEVRON Paving Asphalts « LAYKOLD Asphalt Specialties 
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News of Engineers 


(Continued from page 23) 


Archie N. Carter, for the past two 
years vice president and treasurer of 
Lindsey, Carter & Associates, Inc., con- 
sulting engineers and land surveyors, has 
been appointed president and treasurer 
of the firm under the new name of Car- 
ter, Krueger & Associates, Inc. The firm 
is presently planning new street projects, 
sewage treatment plants, water supply 
facilities, and other municipal improve- 
ments for numerous cities and villages in 
Minnesota. Work by the company in 
these major fields of civil engineering will 
continue in its new offices at 3381 Gor- 
ham Ave., Minneapolis, Minn. 


Albert Edward Stoltz, retired Colonel, 
U. 8. Air Force, Academy Construction 
Agency, Colorado Springs, Colo., was 
honored recently with the Distinguished 
Service Medal, the nation’s highest peace- 
time award, in a ceremony at the Acad- 
emy. Colonel Stoltz directed supervision 
of all planning, designing, and building 
of the Academy. 


Nicholas F. Forell, structural engineer 
of San Francisco, Calif., has formed a 
partnership with William M. Gillis. Mr. 
Forell has been associated with the U. S. 
Bureau of Reclamation in Denver, Colo.; 
Sverdrup and Parcel, consulting engi- 
neers of San Francisco; and John Lyon 
Reid & Partners, where he was senior 
engineer. 


Charles Abramovitz has been admitted 
to partnership in the firm of Ralph L. 
Woolpert Company, consulting engineers 
of Dayton, Ohio. Mr. Abramovitz has 
had experience in design and super- 
vision of subdivision developments. He 
teaches sanitary engineering courses at 
the University of Dayton. 


Gordon M. Flammer has joined the 
civil engineering staff at Utah State Uni- 
versity as an assistant professor. Mr. 
Flammer received his B. S. and M. S. 
degrees from Utah State and his Ph. D. 
degree from the University of Minnesota. 
He also worked at the University of 
Minnesota three vears on research at the 
St. Anthony Falls Hydraulic Laboratory. 


Franklin O. Rose is civil engineering 
consultant for a two-year term at the 
Ahsanullah Engineering College in Dacca, 
East Pakistan, as part of a contract the 
Texas A. & M. College has with the In- 
ternational Cooperation Administration. 
Mr. Rose spent the academic year 1957- 
1958 teaching at the University of Wis- 
consin in Madison, after completing a 
similar assignment for that institution 
at the Birla College of Engineering in 
Pilani, India. Mr. Rose announces that 
his son, John S. Rose, was recently ap- 
pointed by Buck, Seifert and Jost, con- 
sulting engineers of New York, as resi- 
dent engineer on the $8,000,000 water 
supply project and treatment plant at 
Sturgeon Point, on Lake Erie, which the 
firm had designed for the Erie County 
Water Commission. 
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HYDRANTS 


THE MATHEWS MODERNIZED HYDRANT 
SUPPLIES THE 4 FUNDAMENTAL 
REQUIREMENTS FOR 
EFFECTIVE COMMUNITY PROTECTION 


and many other quality features, too 


Replaceable barrel for maximum efficiency— 
quickly replaced in case of accident without 


excavating 


Head revolves 360°; simply loosen bolts and 
rotate 


Stuffing box plate cast integrally with nozzle 
section—eliminates extra part and provides 
positive, leakproof construction 


Operating thread, protected by stuffing box 
plate, operates free of rust, sediment and ice 


Also... Nozzle sections supplied with hose or 
pumper outlets as specified « Operating 
thread cannot be bent «+ Compression-type 
main valve prevents broken Mathews from 
leaking « Nozzle level can be raised or lowered 
without excavating « Bell, mechanical-joint, or 
flange-type pipe connections « Conventional 
or ring packings 


Made by 


R. D. WOOD COMPANY 


Public Ledger Building, Independence Square, Philadelphia 5, Pa. 


Manufacturers of ‘““Sand-Spun” Pipe (centrifugally cast in sand molds) 
and R. D. Wood Gate Valves 


— 
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Non-ASCE Meetings 
(Continued from page 112) 


ference, February 24-26. Eleventh Annual 
Illinois Traffic Engineering Conference, 
February 26-27. Both at the University’s 
Urbana campus. Information from the 
University. 


University of Utah. Twentieth Annual 
Highway Conference sponsored by the 
Department of Civil Engineering, Uni- 
versity of Utah, Salt Lake City, Utah, 
March 3-4. Information from Grant K. 
Borg, Head, Department of Civil Engi- 
neering, University of Utah, Salt Lake 
City, Utah. 


New in Education 


Fellowships Open ... The Bureau of 
Highway Traffic at Yale University an- 
nounces fellowships will be available to 
qualified graduate engineers for the 1959- 
60 academic year. They provide a living 
stipend of $1,400, plus a tuition fee of 
$800. The Bureau also offers tuition 
scholarships to municipal and state high- 
way engineers receiving financial aid from 
their employers while doing the graduate 
work. Applications for admission and 
additional information may be obtained 
from Fred W. Hurd, Director, Bureau of 
Highway Traffic, Yale University, Strath- 
cona Hall, New Haven, Conn. The closing 
date for filing applications is March 1, 


[rs NEW 


It's from 


THE DORRCLONE 
WELL WATER DESANDING SYSTEM 


Continuous, positive removal of prac- 
tically all undesirable sand and silt— 
without use of any power other than 
pressure supplied by the pump! That’s 
what you get with the new DorrClone 
desanding system! It’s today’s simplest, 
lowest cost, most practical method of 
desanding well water—pays for itself 
over and over by reducing sanded 
mains, excessive wear and plugging of 
meters and abrasion of appliances. 
Heart of the system is the DorrClone 
unit, a cylindroconical shell, shown 


diagrammatically above. In operation, 
raw feed water enters tangentially 
under pressure at the top. A vortex 
action is created, throwing sand par- 
ticles to the walls of the cone and down 
to the underflow at the bottom. Sand- 
free water at the center of the vortex 
flows out the top to storage, a treat- 
ment plant, or directly to the mains. 
Units may be designed to suit prac- 
tically all well water systems. For full 
information, write for a copy of Bul- 
letin No. 2507. 
DorrClone, T.M. Reg. U.S. Pat. Off, 


WORLD - WIDE RESEARCH 


STAMFORD 


ENGINEERING EQUIPMENT | 
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1959 ... Tau Beta Pi announces fellow- 
ships of $1,500 each, available for gradu- 
ate study in engineering during the 1959- 
60 school year. All Tau Peta Pi members 
are eligible. Applications must be mailed 
by February 28, 1959. Letters from at 
least two members of the faculty must be 
filed in support of application. For fur- 
ther information write to Paul H. Rob- 
bins, Director of Fellowships, 2029 K 
Street, N. W. Washington 6, D. C.... 
The annual search for outstanding stu- 
dents to receive Daniel and Florence 
Guggenheim Fellowships for graduate 
study in astronautics, rockets, jet pro- 
pulsion and flight structures has been 
launched by the Daniel and Florence 
Guggenheim Foundation. Eighteen to 
twenty fellowships will be given for study 
during 1959-60 at the Daniel and Flor- 
ence Guggenheim Jet Propulsion Centers 
at Princeton University and California 
Institute of Technology, and the Daniel 
and Florence Guggenheim Institute of 
Flight Structures at Columbia University. 
The fellowships provide a tuition and a 
stipend ranging from $1,500 to $2,000. 
Applicants must file their credentials with 
the university selected by March 1, 1959. 
Successful candidates will be notified by 
April 1. 


Yale Teaching Fellows . . . Teacher re- 
cruitment at Yale has received a $120,000 
spurt from the Carnegie Corporation. The 
new grant will permit the college to seek 
out and enlist ten students a year, as- 
signing them teaching duties with an av- 
erage stipend of $3,750 a year. These 
“Teaching Fellows,” under the super- 
vision of various Yale department heads 
and a central committee of professors 
administering the Teaching Fellows Pro- 
gram, will meet fortnightly for discussion 
and self criticism. 


Short and Intensive ... An _ intensive 
course in Automatic Control is scheduled 
for June 15-24, 1959 by the University of 
Michigan College of Engineering. The 
course objective is to present the funda- 
mentals of automatic control and provide 
a comprehensive set of notes which will 
serve as a framework for further study. 
April 15 is the closing date for registra- 
tion. For further information write to 
Prof. Elmer G. Gilbert, Room 1521, East 
Engineering Building, University of 
Michigan, Ann Arbor, Mich. 


Christmas Gift ... The University of 
Wisconsin’s major Christmas gift was a 
$150,000 grant from the Atomic Energy 
Commission (AEC) which will provide a 
nuclear reactor for education in the 
peaceful use of atomic energy. 


Special Classes for Teachers ... The 
National Science Foundation announces 
that Iowa State College will conduct 
three special institutes for high school 
and college teachers of science, mathe- 
matics, and engineering. All three insti- 
tutes will run from June 8 to July 17. The 
College will receive $160,000 from the 
National Science Foundation to support 
its three programs. Tuition and fees for 
(Continued on page 124) 
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products 
for 


concrete 
construction 


WRITE FOR THE NEW 
FULL LINE CATALOG 


CONSTRUCTION 
STAKES 


REINFORCING 

BAR SUPPORTS — 
DOWEL BASKETS 
STAKE PINS 


CONCRETE FORM SPECIALISTS SINCE 1912 
BRANCH OFFICES SAN LEANDRO, CAL. HOUSTON, TEX. BALTIMORE, MBG ATLANTA, GEORGIA 


2051-9 Williams Street 2314 Preston Ave. 1020 N. : | Mil Rd., N.W 
AND WAREHOUSES Universal Form Clamp ‘ 
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ENGINEERING SOCIETIES 


PERSONNEL SERVICE, INC. 


NEW YORK 
8 W. 40th ST. 


Men Available 


Saves Manacer, M. ASCE, B.E.C.E., Construc- 
tion Materials, 42. Licensed Georgia, Tennessee; 
five years’ railroad bridge design, construction; 
last ten years’ sales engineering, metal building 
products, bar joists, rebar, metal forms, etc., 
proven record, foutien, Southeast to Southwest. 
C-418, 


Executive Enaineer, A.M. ASCE, B.S.C.E., 40. 
Director of public works for five years; consultant 


constructed heavy commercial buildings, schools, 
sewage disposal plants, bridges, roads. Foreign 
and domestic, Speaks Spanish and some German. 
Engineering projects for U.S. Navy. Location 
desired, Europe or Domestic. C-419. 


SENIOR 
SANITARY 
ENGINEERS 


Positions available with the 
New York State Health Depart- 
ment. Performs public health 
engineering work either as an 
engineer in charge of environ- 
mental sanitation in a public 
health district or as assistant to 
a central office specialist in a 
major segment of a public health 
engineering program. Require- 
ments: Bachelor’s Degree in en- 
gineering, progressively respon- 
sible engineering experience 
with at least two years in sani- 
tary or public health engineer- 
ing. Eligibility for a New York 
State professional engineers li- 
cense. Salary $7,500-$9,090. 
Final date for filing for exam, 
February 23, 1959. 


For application write Mr. 
Sytvester J. Bower, Acting 
Director of Personnel, New York 
State Health Department, 84 
Holland Avenue, Albany, New 
York. 


CHICAGO 
84 E. RANDOLPH ST. 


Service, Inc, 


societies of Civil, Electrical, Mechanical, Mining, Metallurgical and 
Petroleum Engineers, is available to all engineers, members or non- 
members, and is operated on a non-profit basis. If you are interested 
in any of these listings, and are not registered, you may apply by 
letter or resume and mail to the office nearest your place of resi- 
dence, with the understanding that should you secure a position as 
a result of these listings you will pay the regular employment fee of 
5 percent of the first year’s salary if a non-member, or 4 percent 
if a member. Also, that you will agree to sign our placement fee 
agreement which will be mailed to you immediately, by our office, 
after receiving your application. In sending applications be sure to 
list the key and job number. 

When making application for a position include 8 cents in stamps 
for forwarding application to the employer and for returning when 


possible. 


SAN FRANCISCO 
57 POST ST. 


in advance, 


Civm, Encrvesr, J.M. ASCE, B.S.C.E., 26. 
Junior engineer with the City of Cincinnati in the 
design section of the Sanitation Department for 
one year, USAF fighter pilot with secondary 
duties as supply and fly-a-way kit officer from 
1956 to date. Has supervised personnel. Has EIT 
in the State of Ohio. Location desired: U.S. 
C-420. 


Curer ASCE, B.S. in C.E., Resident 
or Project, 40. Chief engineer, slipform design and 
construction, eight years, Administration, two 
years; resident engineer for two years, structural 
design, twelve years. Location desired: East or 
West coast, Latin America or Spain. C-421, 


Manacement, M, ASC1, B.S., M.S. in C.E., 45. 
Over twenty years’ service in Corps of Engineers, 
U.S. Army with full responsibility for planning, 
design, construction, operation and maintenance 
of all types of projects including airfields, dams, 
buildings, utilities, hospitals, municipal facilities, 
and research and development installations, 
as district engineer and contracting officer. Loca- 
tion desired: South or West. C-422, 


Encrneer, A.M. ASCE, M.S.C.E., 
registered, 35. Thirteen years’ experience in design 
of steel, reinforced concrete and prestressed con- 
crete, heavy structures, bridges, tunnels, industrial 
and commercial buildings. Desires to work with 
engineer or architect firm in San Francisco area. 
Presently empolyed, C-423. 


Construction Enoineer, M. ASCE, B.S.C.E., 
49. Twenty five years as project manager and resi- 
dent engineer on industrial, sanitary, powerplants, 
buildings and municipal construction. Background 
experience in large A.E.C. projects. Experienced 
as administrator estimator, contracts negotiator 
and supervision of work, C-424-923-Chicago. 


PLANNING oR Construction Encrneer, M, ASCE, 
B.8.C.E., 65. Seven years’ overseas supervising 
planning, designing and construction of irrigation, 
flood control and multiple purpose projects includ- 
ing ground water investigations. Thirty six years 
in U.S. planning designing, constructing and op- 
erating irrigation projects. Supervised construc- 
tion of power house. Location desired: Pacific 
Coast or Southern U.S, C-598-San Francisco. 


Supervisory Encrneer, M. ASCE, B.S.C.E., 55. 
Thirty years’ experience, civil engineering. Quali- 
fied as project manager or project engineer on 
major design and construction projects including 
industrial buildings, airfields, hangars, shops, 
housing, roads, streets, bridges, utilities plants 
and distribution systems. Location desired, West, 
South or Foreign. C-459-San Francisco, 


Junior Civic Enorneer, DrarrsmMan, Surveyor, 
J.M. ASCE, B.S.C.E., 32. Four years with State 
of California, Division of Highways, Bridge De- 
partment. Did drafting and field estimating for 
overpasses and did surveying and field inspection. 
Worked for the City of Los Angeles, two years 
doing drafting and surveying. C-583-San Fran- 
cisco. 


Sates Encrnesr, A.M. ASCE, A.B. Architecture, 
61. Ten years’ professional work; twenty two 
years’ sales engineering, including design and 
estimating, bidding, and contracts for architec- 
tural and structural products, steel buildings and 
appurtenances, Location, San F i Bay area. 
C-609-San i 


These items are listings of the Engineering Societies Personnel 


A weekly bulletin of engineering positions open is available at a 
subscription rate of $3.50 per quarter or $12 per annum for mem- 
bers, $4.50 per quarter or $14 per annum for non-members, payable 
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Service, which cooperates with the national 


Positions Available 


Encrneers. (a) Sanitary Engineer, experienced 
in the design of sewage treatment works; would 
also be required to work on water treatment 
plants and other projects in the water and sewer- 
age fields, Salary open. Location, upstate New 
York. Assistant for the layout and 
inspection of sewer construction. Salary open. 
Location, vicinity of Poughkeepsie, N. Y. W-4747. 


TEACHING PERSONNEL in engineering, math- 
ematics, physics and chemistry. —— of de- 
velopment includes strengthening Faculty, in- 
augurating a graduate program and designing a 
new science and engineering building. Location, 
Middle East. F-6237, 


Fie_p Orrice aNp Cost Enotneer for construction 


Hydro 


Engineers 


Interesting positions for CE’s 
with 5-10 years’ hydro experi- 
ence including field studies in- 
volving dam sites, and plant 
locations; hydro studies; eco- 
nomic analysis; specification 
preparation on hydro plants; 
and improvement of existing 
facilities. 


These positions are based in 
our NY Headquarters but will 
involve field trips to Latin 
America. 


Knowledge of Spanish desira- 
ble but not essential. 


Salary commensurate with past 
experience. 


Send Resume 
in Complete Confidence to: 
Director of Employment 
Ebasco International Corporation 
AMERICAN & FOREIGN 
POWER COMPANY, INC. 


100 Church Street 
New York 7, N. Y. 
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company mpecietiens | in industrial buildings, Must 
have knowledge of costs and estimates in general 
construction and be willing to reside where jobs 
are located. Two = g at present—one in 
northern New Jersey, the other in Cincinnati, 
Ohio. Salary, $8,400-$9,600 a year. W-6701. 


Sraucrura, Enorneer, Master’s or Ph.D, degree, 
with consid or 


Trainees, graduate mechanical or civil, for 
multi-plant operation for the manufacture of of 
cement, lime, refractory and related 

Balary about $6,000 a year. Location, Midwest. 


GENERAL ConSsTRUCTION BUILDING SUPERINTENDENT, 
with considerable experience in general buildi 
construction. Must be able to coordinate the fiel 
operations of fifteen to twenty field 

Headquarters, New 


Estimator, experienced in structures, 
grouting, foundations and concrete design. Out- 
standing opportunity with nationwide contractor. 
Location, Ohio. W-6794. 


SraucruraL EnGineer, graduate civil. with some 
experience, to do — and on industrial 
buildings, bridge and grade separation work and 
general highway facilities. Will also include 
quantity and cost estimates and other related 
work. Some travel. Salary open. Location, 
Louisiana. W-6798. 


StRUcTURES Encineers, aircraft, with five to ten 
years’ experience. (1) Pre-design and analysis of 
basic airframes, (2) Responsible for structural 
design loads. (3) Design criteria for preliminary 
design and/or project design. Salaries, 
$12,000 a year. Location, New ¥, York State. W- 8815. 


Civ Enarnezr, graduate, with outstanding rec- 
excellen' iversi posi general con- 
tractor. Location, New York, N. Y. W-6866. 


Senron Highway and Brivce Enainegrs, with ten 
years’ supervisory design, field and construction 
ioe experience. (a) Chief Engineer. Salary, 
$18,000 a year. (b) Assistant chief engineer. Salary, 
$15,000 a year. (c) Bridge engineer. Salary, $13,- 
500 a year. (d) ——— engineer. Salary, 
$13,500 a year. (e) Desi Oe with five 

years’ experience. Sree 9,000 a year. Subsistence 
{Tends in addition to sal Two-year con- 
tract. Location, Middle East. F-6873. 


Construction Sates Manacer, graduate engineer, 
preferably from M.I.T., or similar school, with 
outstanding sales and management ability. Ex- 
cellent opportunity with well a building 
contractor. Location, New York, W-6875, 


Fis Prorecrion ENGINEER, with mechanical, 
electrical or civil enginee: degree and field ex- 
perience, for position with insurance firm. Salary, 
$5,000-$6,000 a w% Some traveling. Location, 
New York, N. W-6879. 


ARCHITECTURAL DrarTsMAN with three to five 
years’ experience for small commercial and some 
industrial buildings, Experience in field and esti- 
mating would be desirable, Salary open. Location, 
New York State. W-6905. 


Orrics Enarneer, graduate, basically structural 
for large contractors on industrial plants, ——-> 
—— etc. Salary open. Location, Mary 


Civ. Enoineer, graduate, with three to five 
eae experience in municipal utilities, Work will 
in the design of structures, water supply and 
distribution systems, water treatment, sewers, 
we stations and sewage treatment facilities. 
alary open. Location, West. W-6926. 


oF AND Devevopment, C.E. 
graduate, with at least M.S. degree in soils en- 
gineering or allied science = = cam of lab- 
oratory field Seepage, 
umping and 
Belay, a year. Location, New 
orl 


TeacHINnG Personnei. (a) Department head for 
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civil engineering department, Ph.D., with uni- 
versity and administration experience and ability 
to initiate and develop research and graduate 
work. Salary, $8,500-$14,500 a year. (b) urer 
or Professor to teach and do research in soil 
mechanics and transportation engineering. Salary 
dependent on qualifications. Medical, hospital and 
Le cages in effect. Rapidly developing grad- 
uate study program, ion, 
Canada. F-6944, 


Juntor Enarnesns, B.S., with one to two 
a preferably in irrigation and water distri- 
ution, for design office work, under registered 
engineer. Balary, $0,000 e year or more, depending 


on experience. 
S-3850. 


Crvn P.E., B.S. or equivalent. With 
planning. Employer will pay placement fee. Salary 


Enoineer, Assistant civil or hydraulic, B.S. or 
equivalent, with four years’ experience in 
and field, qualifying to plan and direct d 
and drafting, specifications and estimates 
construction of maintenance for various anne Pan 
— works; also plan and direct field surveys 
d inspections. Reports to City Engineer. Salary, 
a year. Location, Monterey County. 


Orrics Encrneer, Heavy Construction, C.E., 
with both field and office experience related to 
heavy construction of dames, tunnels, water sup- 
ply, waterfront, for designi a estimating 
costs of construction facilities. ty Some 
traveling. Location, San ay 


DesicN Consultants, E.E., M.E. 
C.E., with experience equivalent to that required 
sanitary problems, Salary, a year, 
Location, San Francisco, S-4027 ( 


Design Enorneer, Mechanical Structures, M.E. 
or C.E., with emphasis on structural design of 
of remote controlled 
special handling “devices. uires knowledge of 
mechanics of materials, universal joints, ete. 
Selaty. $7,800-$8,400 a year. Location, Oregon. 


S-4 


Cuuer Enatneer, Petroleum, M.E., E.E. or C.E., 
plus advanced work in petroleum engineering. 
quires experience as chief or assistant chief en- 
gineer or chief project engineer in charge of large 
engineering projects; able to plan and organize 
engineering projects and provide direction for de- 
sign, construction and maintenance of facilities— 
power plants, oil transportation and storage. Will 
be senior technical adviser to vice president and 

eneral manager. Salary, $18,000-$20,000 a year. 
contract—renewable. Location, Persian 


Sates Enorneer, Earthmovers, preferably C.E. 
or equivalent, with broad knowledge of earth- 
moving equipment and wide acquaintance with 
contractors in Northern California, to promote 
and develop sales of manor line of shovels, grad- 
ers and tractors. Staff position; attractive 
for producer. Headquarters, San Francisco, 8- 


Enoineers for water service company. (a) 
Senior Design Engineer, graduate with a mini- 
mum of ten years’ experience in design draft- 
ing—water works structural, equipment facilities, 
architectural ; construction—-methods, materials, 
layout, inspection, estimating, supervision; de- 
sign calculations—strength, capacities, hydraulic, 
gradient, pumps, electrical, pipe ge. equip- 
ment testing. Salary, $10,000 a year (b) Senior 
Distribution Engineer, graduate, with a mini- 
mum of ten years’ experience on rights of way 
—court house records, etc. ; permite—high- 
ways, railroads, 8, 
lic Land Corp.; test for 
values, pitometer flows, hydraulic preparation 
of plans, specifications, contract documents, etc. ; 
miscellaneous—underwater p len leak lo- 

cation, main repairs, main c' 
$10,000 a year. Location, South. 6008 


ENGINEERS 


PERMANENT OPENINGS 
FOR QUALIFIED 
MEN EXPERIENCED 
IN THE DESIGN OR 
SPECIFICATIONS FOR 


AIRPORTS 
BRIDGES 
BUILDINGS 
HIGHWAYS 
RAILROADS 


PREFER GRADUATE 
REGISTERED ENGINEERS 
WHO SEEK LONG RANGE 
EMPLOYMENT WITH 
AMPLE OPPORTUNITY 
FOR PROFESSIONAL 
DEVELOPMENT AND 
ADVANCEMENT IN A 
STEADILY EXPANDING 
AND GROWING ORGAN- 
IZATION. 


Paid vacation, sick leave, 
holiday, overtime. Excellent 
Employee Benefits Plan pro- 
vides retirement income and 
other benefits. Blue Cross, 
Blue Shield available. Mov- 


including salary data, to 


SVERDRUP & PARCEL 
ENGINEERING CO. 


ENGINEERS — ARCHITECTS 
915 OLIVE « ST. LOUIS 1, MO, 


| 
A | 
ing allowance. 
|| Work will be in the general 

views can in 

Washington, D. C., and San 
e 
— 
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Applications for Admission 
to ASCE 


Nov. 29, 1958-Jan. 3, 1959 


Applying for Member 


James THomas Anperson, New York, N. Y. 

Drirrmarn Barcman, Palos Verdes Estates, 

Max Beannermmer, New York, N. Y. 

Barey Buiacxsuen, St. Louis, Mo. 

Faanx Lee Brive, State College, Pa. 

James Harrow Barnove., Arlington, Va. 

Hargotp Brooxs, Columbus, Ohio 

Morais Hasiiston Carssman, New York, N. Y. 

Rosert Dascenzo, Richland, Wash. 


Catherine 
had NO BATHTUB 


Harotp James Dickinson, Denver, Colo. 
Watter Dovatas, West Hartford, ‘Conn. 
Henry Hartiry Epowarps, Lakeland, Fia. 
Wittum Emer Fer, River Edge, N. J. 
Joun Epwin Foresnew, Washington, D. C. 
Gorpon Kart Gravee, New York, N. Y. 
Georce Homer Hamurn, San Leandro, 
Davip Harotp Hancock, Greenville, N.C 
McCown Epwaap Hunt, Salt Lake City, “Utah 
Vircw. Carvin Jewe.t, Santa Fe, N. Mex. 
Cuester Etmer Ralston, Nebr. 
Davin Josep LaKome, Houston, Tex. 
Epwarp Avsert Lesecx, Pittsburgh, Pa. 
Kennetu Cart Lovett, New York, N. Y. 
Orvite Maxson, Washington, D. C. 
THomas Gieason Mooney, Juneau, Alaska 
Hosert Lavratnce Morcan, Oak Harbor, Wash. 
Henry Josep Oncertu, Berkeley, Calif. 
Wiit1am Winsor Pererson, New York, N. Y. 
Aris Puiturrs, New Haven, Conn. 
CarLeton Epwarp Piums, Sacramento, Calif. 
Rosert Atrrep SHaroop, Jalisco, Mexico 
Harry Smita, Chicago, 
Donato Evcene Spokane, Wash. 


Catherine de Medici, luxury loving queen of France, moved her 
court 90 times in 6 years so that the filthy rooms could be cleaned. 
The royal palace contained no water pipe nor bathing or washing | 
facilities. Today in the United States, over 80% of homes have 


The American people are using water at greater consumption 


bathtub or shower, over 86% have inside toilet. | 


rate than any other people in all history. Over 250 billion gallons | 


are withdrawn daily from ground, lakes and streams for all uses— 
an increase of 34% in five years. With population increasing | 


faster than any other Nation on earth, it is estimated that by 1975 


there will be 227 million Americans who will re- th 


quire 50% more water than they use today! 
The men who build, manage and maintain 
America’s water distribution systems are wide 
awake. They are aware of future problems and are 
planning ways and means to meet them. 


This Series is an attempt to put into words some appreciation of 


the water works men of the United States. 


ANNISTON, ALABAMA 


VALVE 


FITTINGS COMPANY 


Avsert Waters Stone, Chattanooga, Tenn 
Hans Leo Srreset, Niagara Falls, Ont., “Canada 
Kart Jarotrn Svaty, Wichita, Kans. 

Suiceru TaNaKa, Urbana, Til. 

Garret CaRPER TEWINKEL, Silver Md. 
Roy Henry Toxervp, Salem, 

Russe, VINSONHALER, McCook, ‘Nebr. 

ArTHuR BarTHEN WILDER, Pittsburgh, Pa. 
Cuarces HopKINs ZWEIFEL, Alameda, Calif. 


Applying for Associate Member 


Teverk Ax1, Cornwall, Ont., Canada 

Ira Henris ALEXANDER, Los Angeles, Calif. 

Lyte Bentiey, Sre., Birmingham, Ala. 

C.LarENCE Vincent Burns, Topeka, Kans. 

Tuomas Aquinas Consiprne, Baltimore, Md. 

Jacosus DeRuirer, Niagara Falls, Ont., Canada 

Norman ArtHur Dixon, Walla Walla, Wash. 

Datias Isatan Downs, ‘Los Angeles, Calif: 

Mateo Lian-Pao Go, Syracuse, 

ALrrep GOLDBERG, San Francisco, Calif. 

ALEXANDER Murpocu Gow, Kansas City, Mo. 

Norman Hoses Garay, Riverside, Calif. 

JosepH Hannican, New York, N. Y. 

Pararck Haypen, Moghalsarai, 
ndia 

Howarp Ricuarp Jr., Atlanta, Ga. 

Rosert Bruce Hore, Los Angeles, Calif. 

Ivan CrarK Justice, Kansas City, Mo. 

Vaswant Narainpas KatacHanpb, Madison, Wisc. 

Mousin Att Kuan, Washington, D. C 

Francis Denis Licnut, Harrisburg, Pa. 

Rosert Henry Livesey, Omaha, Nebr. 

Frank Witson MoHenry, Warren, Pa. 

Evcene Witsur Miter, Los Angeles, Calif. 

Frank KennetH Morse, Portland, Ore. 

James Reep Nevins, Tulsa, Okla. 

Georce Dimitat Nicnois, Detroit, Mich. 

Vernon Georce Pierre, Sr., El Paso, Tex. 

Juergen Lupwic Jacksonville, Fla. 

Wacter SHipMAN Proctor, Jr., 

Vicror ArtHurR Concord, N N. 

Joun JosepH Saudi Arabia 

Kerth Epcar SuHirk, Des Moines, Iowa 

Ray SmitH, Urbana, II. 

Pavut Lawrence Strep, Providence, R. I. 

Georce Grecory Tepatp1, New York, N. Y. 

Miranpa Torres, Tacoma, Wash. 

ALEXANDER VeReMEEV, Queensland, Australia 

Vitro Anton1o Rome, Italy 

Joun Anprew Zrem1an, Newark, N. J. 


For Affiliate Member 


Fairriecp Harry Extiorr, St. Louis, Mo. 
Wriuram Epwarp Lieserman, Los Angeles, Calif. 


Applying for Junior Member 


Gary Dace Apams, Dallas, Tex. 

Mavatty NaARaYANASWAMY APPAYANNA, Bangalore, 
India 

FraNK ANTHONY Bavestrert, Milwaukee, Wisc. 

Autan DeWirr Beck, Providence, R. I. 

Harotp JosepH Freprick Bercsten, Topeka, 
Kans. 

NaranJaAN SrncH Buatia, Punjab, India 

DonaLp Waicut Carraway, Atlanta, 

JoHN Me vin CuarK, Jr., State College, Pa. 

JosepH ALFrep Cripe..o, Jr., Baltimore, Md. 

Enrique Epuarpo Danies, Cleveland, Ohio 

JouHn Cuar.es Dursorow, Jr., High Spire, Pa. 

Harpy Ewarp Farrsanks, College Station, Tex. 

KennetH DonaLtp Hansen, Denver, Colo. 

Wittiam Lawrence Hicxerson, Louisville, Ky. 

Wicorr Hote, Miami, Fla. 

Braptey JoHN Urbana, III. 

Lutat Ior1, Ozone Park, N. 

Maximiano Romvatpez JANarro, Jr., Urbana, Ill. 

Larry Uno Larson, Rockford, Ill. 

Marvin MEtvin Marsu, Il, Jackson, Mich. 

Rosert McGratH MarsHatt, Los Calif. 

Aurrepo M faracas, Vene- 
zuela 

FaRaMARZ MOAvVENZADEH, Ithaca, N. Y. 

Josep Mouton, Jr., New Orleans, La. 

RonaLp Dovaias PAccHIANa, Bronxville, N.Y 

Lewis Wayne Patrick, Irving, 

Fioyp Hotes Parrison, Ir., Kans. 

Esen Harrison Saves, Easton, Pa. 

Wacrer Warren Seaman, Chillicothe, Ohio 

Maynarp Evmer Scuuvr, Gary, In 

Marcet Chicago, Ill 

Joun Srreveer, North Linthicum, Md. 

Owen Gui0on THomas, Birmingham, Ala. 

Micton Epwarp VoLKer, Baltimore, Md. 

Grorce THompson WILL, Toronto, Ontario, Canada 


{Applications for Junior Members from 
ASCE Student Chapters are not listed.) 
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SUBAQUEOUS 
PIPELINE 
INSTALLATION... 


..._MACCO engineered! 


To complete a recent major subaqueous pipeline installation 
on the West Coast, MACCO engineers were called on to 
construct two giant terminal structures at the job site. 

Then, working in depths up to 70’ below MLLW, 

2000’ out into the Pacific Ocean, MACCO men successfully 
located and placed these structures, composed of sections 
weighing up to 58 tons each, within incredibly close tolerances 
— and in the open ocean, unprotected by breakwaters. 

Using totally unprecedented designs and methods — a 
result of job-bred know-how and engineering ingenuity — 
enabled MACCO to do the job right, and on time! 

It is because of this special ingenuity and know-how, 
second to none in the industry, that we say, “We’re capable — 
and we’re interested in working for you!” 


MACCO CORPORATION 


14409 SO. PARAMOUNT BOULEVARD @® PARAMOUNT, CALIFORNIA 


RECENT MACCO SUBAQUEOUS PIPELINE PROJECTS 


SCATTERGOOD STEAM STEAM STEAM STEAM WASTE WATER 
GENERATING PLANT GENERATING PLANT GENERATING PLANT GENERATING PLANT DISPOSAL LINE 
Playa del Rey, California Huntington Beach, California £1 Segundo, California Redondo Beach, California El Segundo, California 
for Los Angeles for Southern California for Southern California for Southern California for Standard Oil of 
Department of Water and Power = Edison Company Edison Company Edison Company California Refinery 
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Incorporates the most recent 
developments in the science... 


ADVANCED 
MECHANICS 
OF FLUIDS 


Edited by HUNTER ROUSE 
Iowa Institute of Hydraulic Research 
State University of lowa with nine co-authors 


This new work is a sequel to the 
author’s earlier book, Elementary 
Mechanics of Fluids, which gave the 
reader the basic principles of the 
subject. The present volume devotes 
full attention to broadening the 
reader's analytical ability and under- 
standing. Emphasizing the theoreti- 
cal approach, the author develops 
research methods on which the 
science itself can be enlarged. The 
combination of text, examples, prob- 
lems, and answers makes it ideal for 
self instruction. 

444 pages 
$9.75 


CONTENTS 


e INTRODUCTION TO RESEARCH IN 
FLUID MOTION 


e@ FUNDAMENTAL CONCEPTS AND 
EQUATIONS 


@ PRINCIPLES OF IRROTATIONAL 
FLOW 


e@ CONFORMAL REPRESENTATION OF 
TWO-DIMENSIONAL FLOW 


@ LAMINAR MOTION 
e@ TURBULENCE 
@ BOUNDARY LAYERS 
e FREE-TURBULENCE SHEER FLOW 


1959 


JOHN WILEY & SONS Inc. 


440 FOURTH AVE., NEW YORK 16, WN. Y. 


cE 19 | 


Please send me ADVANCED MECHANICS OF 
FLUIDS to read and examine. In 10 days I will 
return the book or remit $9.75, plus postage. 


0 SAVE POSTAGE! Check here if you EN- 
CLOSE payment, in which case we will pay postage. 


| Same return privilege, of course. 
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Recent Books 
(Continued from page 114) 


Illustrierte Technische Worterbucher 


Band 1. Maschinenelemente 
This book is the first volume of a tech 


programs is followed by sections on nu- 


energy 
clear physics, types of reactors, materials, the 


physical basis of reactor design, safety and in- 
—— and applications and economics. 
(Edited by E. Openshaw Taylor. Philosophical 
Library, Inc., 15 East 40th Street, New York 
16, N. Y., 1958. 144 pp., bound. $7.50.) 


Ref Collection Practice 


dictionary in German, English, Russian, French, 
Italian and Spanish and treats of machine parts. 
Entries are printed in a classified arrangement 
with brief definitions in each language, and il- 
lustrative diagrams for most words. There is 
an alphabetical key for each language referring 
to page and to entry numbers. This is a reprint 
of the third edition 1938, which has been out of 
print for some years, (By Alfred Schlomann. 
R. Oldenbourg Verlag, Munich, Germany, 1958. 
438 pp., bound. 46 D.M.) 


Man the Maker 
A history of technology and engineering in 
which power resources, transportation, communi- 
cation, metallurgy, textiles, glass, chemical tech- 
nology aspects of civil engineering are 
of hist y; of the 
Ancient Re the Greeks and Romans, the Arabs, 
the Middle Ages, the sixteenth and seventeenth 
centuries, the Industrial Revolution, and the 
modern era are also discussed, as are the rela- 
tionships of the inventors to each period. (By 
R. J. Forbes, Abelard-Schuman, Ine., 404 Fourth 
Avenue, New York 16, N. Y., 1958. 365 pp., 
bound. $5.00.) 


Manual of Structural Design 
Fourth Edition 

A manual providing a wide variety of tables 
and methods of calculation used in structural 
design. This edition contains entirely new in- 
formation on concrete joist, slabs, flat slabs, 
stirrups, concrete columns, footings, and retain- 
ing walls. The steel beam tables are entirely 
revised and new tables have been added on long 
span joist, compound sections, and fireproofing. 
(By Jack Singleton. H. M. Ives & Sons, Inc., 
P.O. Box 1396, Topeka, Kan. 1957. 272 pp., 
bound. No price given.) 


Nuclear Reactors for Power Generation 
Intended for engineers who are closely associ- 
ated with the building and operation of nuclear 
power plants without necessarily being responsi- 
ble for their design. An introductory section on 
world energy requirements in relation to nuclear 


Second Edition 

A practical manual covering the various as- 
pects of the problems involved: the kinds and 
amount of community refuse materials and their 
preparation for collection; costs, methods, and 
equipment; planning the collection systems; mu- 
nicipal, contract, or private collection; and the 
management problems of financing, organization, 
personnel, equipment management, reporting, 
cost accounting, budgeting, and public relations, 
This edition represents a thorough revision of 
most of the sections of the manual. (Prepared 
by the Committee on Refuse Collection, Ameri- 
can Public Works Association. Public Administra- 
tion Service, 1313 East 60th Street, Chicago, IIl., 
1958. 562 pp., bound. $8.00.) 


The Practice of Sanitation 
Third Edition 

A text that provides a guide to environmental 
sanitation for health officers, nurses, and students 
in sanitary engineering. In this edition the fol- 
lowing chapters have been completely rewritten: 
food sanitation, milk and milk products, public 
water supplies, urban and rural sewage dis- 
posal, stream pollution, housing, air pollution, 
and industrial sanitation. (By Edward 8. Hop- 
kins and William H. Schulze. The Williams & 
Wilkins Company, Mount Royal Avenue, Balti- 
more 2, Md., 1958. 487 pp., bound. $8.00.) 


The Contemporary Curtain Wall: Its Design, 
Fabrication, and Erection 

A manual covering various aspects of curtain 
wall systems. It analyzes and evaluates the walls, 
their functions and malfunctions, component 
parts, materials and installations. Tables and lists 
give known data on insulating efficiency, fire re- 
sistance, dimensional stability, and similar factors, 
Pitfalls are pointed out, known solutions out- 
lined, and accepted good practice specified. Many 
drawings are given to show construction details, 
and photographs are included to illustrate con- 
temporary examples of the curtain wall. (By 
William Dudley Hunt, Jr. F. W. Dodge Corp., 
119 West 40th Street, New York 18, N. Y., 1958. 
462 pp., bound. $12.75.) 


New in Education 
(Continued from page 118) 


the teachers will be paid from these 
funds. Application should be made to J. 
A. Greenlee, 12 Beardshear Hall, Iowa 
State College. 


Reactors for Peace ... The Atomic 
Energy Commission has approved grants 
totaling $2,264,965 to 41 universities and 
colleges for the purchase of laboratory 
equipment to expand nuclear education 
programs in the physical sciences and 
engineering. Seven engineering institu- 
tions will use their funds for the purchase 
of teaching reactors. These institutions 
are the University of Illinois, Kansas 
State College, University of Maryland, 
University of Texas, University of Wash- 
ington, West Virginia University, and 
University of Wisconsin. The awards 
mark the fifth in a series of grants under 
the Commission’s program to train men 
for the atomic energy field. 


For Military Personnel . . . Civil Engi- 
neer Corps officers, enlisted personnel, 
and career government employees who 
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are interestd in advancing their profes- 
sional status may wish to take advantage 
of a new extension course series offered 
to them by the U. 8. Army Engineer 
School, Fort Belvoir, Va. This new series, 
titled “Professional Engineer Preparatory 
Course,” is designed for those who wish 
to obtain professional recognition as 
registered engineers. There is no fee for 
the series. Its announced purpose is “to 
assist recently graduated engineers and 
practicing engineers in the military or 
government service in their review of the 
fundamentals of engineering in prepa- 
ration for the professional engineer ex- 
aminations for the engineer-in-training 
(EIT) certificate or the professional en- 
gineer (PE) license.” 


Toward Better Schools ...The Ford 
Foundation’s appropriation of $4,500,000 
to establish “Educational Facilities Lab- 
oratories” is justified by an anticipated 
$40 billion expansion in educational fa- 
cilities within the next ten years. The 
Laboratories will be concerned with re- 
search in improved construction of school 
and college buildings, and will also serve 
as a clearing house for data on school 
design, building, and equipment. 
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Driving unspliced H-piles up to 94 ft long 


Some of the longest unspliced lengths of steel H-piles ever used in the Buffalo area 
are being driven for the southern approach to the $11 million, 1.5-mile-long Union 
Ship Canal Viaduct at Buffalo. The Viaduct will relieve a congested industrial 
area by providing four lanes of concrete highway. 

Steel H-piles up to 94 ft long were driven with a crane having a 123 ft boom, 
and operated by Bero Construction Corporation of Waterloo, N.Y. In all, several 
thousand tons of Bethlehem H-piles were required for the piers. The Viaduct is 
being erected by the New York State Department of Public Works. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast ; 
Steel Corporation. Export Distributor: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL Ba 
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EQUIPMENT, MATERIALS and METHODS 


Space Drill 


A VERSATILE MACHINE HAS been de- 
veloped that can drill 18 holes at a time 
in steel plates up to 3% in. thick and 9 
at a time in heavy structural shapes. 

This new contribution to automation, 
named the Lehigh Space Drill, is like a 
giant centipede with 27 flexible drill 
arms that range by remote control over 
a drill bed 12% ft wide and 120 ft long. 
It also has two speeds: low is 158 in. 
per minute; and high is 65 ft per minute. 

One man guides its operations, push- 
button style, from a panel board which 
is attached to the machine and moves 
along the full length of the drill bed. 

As an example of its versatility, the 
machine can simultaneously work the 
web and flanges of a rolled H-shape 
without repositioning. Lehigh Structural 
Steel Co., CE-2, Station A, Allentown, Pa. 


Vapor Boiler 


AVAILABLE IN 6 DIFFERENT SIZES from 
20 to 150 B.H.P. to meet any need, the 
“Kwik-Steam” Vapor Boiler produces 
full steam pressure in two minutes time 
and reduces both labor and operating 
cost by producing steam only when it is 
needed. The unit’s compact size and 
light weight occupies less space in the 
boiler room and permits the unit to be 
located closer to the source of use. This 
same compact size allows ease in instal- 
lation; the unit can easily be moved 
through doors and up and down eleva- 
tors without difficulty. 

Engineering features include a pat- 
ented pressurized combustion space 
which gives one million B.T.U. per hour 
in each cubic foot of combustion area. 
All hot gases pass over the entire coil 
surface giving complete combustion. 
High heat differential and turbulent 
flow of water in coils produce 78 to 82% 
operating efficiency. Littleford Bros., 
Inc., CE-2, 457 East Pearl St., Cincinnati 
2, Ohio. 


Guard Rail 


A NEWLY DESIGNED, LOW-COST, easy- 
to-erect and maintain Shallow Beam 
Guard Rail for commercial and second- 
ary highways is available in 9 and 12 
gauge. 

Shop curved uniformity and _pre-fit- 
ted drilled holes and slots mean quick, 
labor-saving erection. Maintenance is 
also less expensive because superior 
finish (phosphatized—equal to bonder- 
izing—baked-on, _rust-inhibitive lead 


chromate) lasts longer. Protecto posts 
are also available to meet every possi- 
ble installation requirement. The Syro 
Steel Co., CE-2, Girard, Ohio. 
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NEW DEVELOPMENTS OF 


INTEREST 


CONSISTING OF THE 250 Tractor and 
the hydraulic powered 250 HW Scraper, 
this giant hauling rig is designed for extra 
high production per hauling unit to pro- 
vide minimum cost per yd of produc- 
tion. 

The 600-hp 250 Tractor provides ample 
power to tow the big scraper at speeds 
up to 34 mi per hour with a substantial 
power reserve for maximum gradability. 
With big, low pressure drive tires plus 
the extra traction producing Hydraulic 
Weight Transfer feature, the huge tractor 


Scraper Combination 


AS REPORTED BY MANUFACTURERS 


provides a high degree of drawbar effort 
to assist the pusher equipment to load 
the 38 cu yd scraper in minimum time 
and distance. 

Operating efficiency is maintained at a 
high level by the extra riding comfort 
made possible by the four-wheel tractor 
and is further increased by such advanced 
features as the air assisted clutch and 
the semi-automatic constant mesh trans- 
mission with a well spaced selection of 
nine forward and two reverse speeds. 
M-R-S Mfg. Co., CE-2, Flora, Miss. 


Truck Crane 


PropucTION OF A NEW 30-ton lorry 
crane has been announced. Called the 
Type WT, the crane can be supplied with 
three different truck mountings to meet 
varying axle load requirements of the 
various states. The 30-ton truck carrier is 
9 ft wide and the 25-ton truck carrier is 
offered in both 8 and 9 ft widths. 

The WT features an 8-ft wide deck 
with all operating machinery mounted 
low and well back of the center line of 
rotation. Machinery deck and sidestands 
are constructed as one-piece weldment. 
Bearing housings are line bored to insure 
accurate alignment. Power is transferred 
from the engine clutch to the operating 
machinery by a four strand roller chain 
drive. 

All shafts are of high strength alloy 
steel with involute splining for added 
strength. Anti-friction bearings are used 
on high speed shafts. Clutches are in- 
ternal expanding type designed to meet 
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the most rugged service requirements. 
Mechanical controls with booster actu- 
ated drum clutches provide positive, easy 
operating controls for accurate load han- 
dling. Insley Mfg. Corp., CE-2, P. O. 
Box 167, Indianapolis 6, Indiana. 


Arrow Template 


DESIGNED TO FACILITATE THE WoRK of 
the map-maker, the town, city and sub- 
division planner, the highway engineer, 
the architect and the pipeliner designer, 
the No. 53 Arrow Template contains 
varied sizes and designs of arrows and 
north indicators and two sizes of traf- 
fic and road-sign markers. 

Made of .030 mathematical quality 
plastic, the cut-outs are precision milled 
for smoothness of line and ease in 
drawing. The overall size of the tem- 
plate is 6 in. x 4 in. Rapidesign, Inc., 
CE-2, P. O. Box 429, Burbank, Calif. 
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Unmatched 
for Efficient 
Consolidation 
Soil Testing... 


OLSEN 


Kil conbel 


¢ Infinite choice of loads 
e Load applied instantly without shock 
e Capacities from 750 Ibs. to 10,000 Ibs. 
¢ Simplified controls—one man operation 
¢ Air operated—no dead weights 
e Compact... light weight . . . portable 
For information about the Conbel and other modern K-W 
soil testing equipment for triaxial, unconfined come 
pression, and direct shear testing... 

Write for Bulletin 50-A 


TINIUS OLSEN TESTING MACHINE CO. 


Willow Grove, Pa. 


2170 Easton Road 


ust Off, The Press 


PAPERS FROM THE 
CONFERENCE ON 
ELECTRONIC COMPUTATION 


| The twenty five papers presented at the Confer- 
ence on Electronic Computation, exactly as de- 
livered at the Conference, are being offered in a 
single paper-bound volume. 


Members Non-members 
First Copy $ 5.00 $10.00 
Additional Copies .. $10.00 $10.00 
If you wish to receive a copy of this publication, 
please use the accompanying order form. 
CUT HERE 


American Society of Civil Engineers 
33 West 39th Street, New York 18, N. Y. 


Please send...... copy(s) of the Conference on Elec- 
tronic Computation Papers. 
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*No. 74, 75 and 76 


GREENBERG 
California type HYDRAN TS 


are preferred everywhere! 


The most widely preferred design throughout the Western 
States, Panama, South America, Hawaii, the Philippines, 
South Pacific and Saudi Arabia. These improved hy- 
drants have received the endorsement of fire chiefs, water- 
works superintendents and engineers everywhere. 


SPECIFICATIONS 


e FAST BREAKING VALVE DESIGN bead 
Seat angle provides maximum efficiency, 
minimum resistance, quick opening and 
full flow of water. Eliminates water ham- 
mer and valve chatter at full 200 Ibs. 


working pressure. 

e Independent valve for each outlet 

e Full waterway 

e Curved deflector head—assures full pres- 
sure by reducing friction. 

e Simple construction. All bronze working 
parts and heavy cast iron body give long, 
trouble-free service. 


We also manufacture a complete line of industrial and maritime bronze 
valves and fittings, plumbing specialties, hose goods, hardware, plaques, 
tablets and letters. 


Please send for your free 
copy of our Catalog We 


765 Folsom St_* San Francisco, Calif. + EXbrook 2-3143 
Offices in Principal Cities throughout the United States 
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EQUIPMENT, 


MATERIALS 


and METHODS 


Intake and Pump House 


DESIGNED TO SUPPLY APPROXIMATELY 
5,000,000 gallons of water daily, an in- 
take’and pump house will provide service 
for the new Cities Service Co. Ltd. refin- 
ery near Bronte, Ontario. 

Located about 50 ft from the edge of 
Lake Ontario, the pump house is a rein- 
forced concrete structure, approximately 
30 ft square and 32 ft deep; travelling 
screens are installed in the pump house 
wall at the intake level. 

From the bottom of the pump house, 
1800 ft of 30-in. diameter, subaqueous 
concrete pipe extends out into the lake. 
Supported by sacks of concrete placed by 
divers, the pipe rests in a trench drilled 
and blasted out of the solid shale lake 
bottom. As much as 20 ft deep at the 
pump house end, the trench is 4 ft deep 
at its shallowest. 

At the lake end, the company con- 
structed a 10-ft square intake crib. The 
opening, a funnel-shaped aperture 6 ft in 
diameter at its widest point and narrow- 
ing to 30 in., is protected by a 6-in. con- 
crete slab which rests on top of the intake 
crib. On each side of the crib is a 48-in. 
by 15-in. slot, through which water passes 


(continued) 


to the intake opening. The intake crib 
structure is submerged at least 20 ft below 
lake level. Dravo of Canada Ltd., CE-2, 
159 Bay St., Toronto 1, Ontario. 


Electronic Tracer 


SIMPLE PENCIL LINE SKETCHEs of intri- 
cate shapes and forms can now be used 
to guide oxygen shape-cutting machines. 
A new electronic tracer has been intro- 
duced that makes it possible to use easy- 
to-prepare pencil or ink line drawings to 
control single or multi-torch flame-cut- 
ting machines. A built-in automatic kerf 
compensator makes it possible to repro- 
duce one or thousands of complicated 
metal parts easily and with extreme ac- 
curacy from exact size drawings. Auto- 
matic kerf adjustment represents a radi- 
cal improvement over existing types of 
tracing units. Parts can be reproduced 
without the necessity of making allow- 
ance for kerf width on the drawing. 

Known as the Photocell Tracer, the 
new unit eliminates the need for expen- 
sive metal or plastic templets, photo- 
graphic negatives, or complicated and 


Solutions to water cont 


rol problems 


| 


/ DEPENDABLE SOURCE... 


The finest well is only as efficient as its casing. Today you can put down 
casing designed to meet your exact requirements...based on formation, soil 
analysis, water levels, seasonal conditions, etc. 


Thompson Pipe & Steel makes well casing of all kinds and sizes...from 4” 
to 36” diameters, black or hot dipped galvanized mild steel, STAINLESS, Monel, 
Everdur and nonferrous metals. A variety of perforations and field joints to 
choose from. Get the right casing from Thompson Pipe & Steel Company. 


Z.ACCURATE MEASUREMENT... 


THE PARSHALL FLUME measures fast 
or slow moving water accurately, easily read 
from a standing position, no recalibration re- 
quired for self cleaning, easy to install, main- 
tenance free, lasts for years. Approved by State 
Engineers; eliminates disputes over water meas- 
urement. This simple, efficient, low cost flume 
available from our large stock; 3” to 36” throat 


widths. Larger sizes made to order. 


Parshall 
Measuring 
Flumes 


TPe-8 


Write for free complete bulletins on these products, 


THOMPSON PIPE & STEEL COMPANY 


3017 Larimer Street 
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Denver 1, Colorado 


Phone TAbor 5-1241 


costly silhouettes. And there is no need 
to make allowance for kerf width on 
drawings. Drawings of parts are made in 
the exact size of the part desired. The 
kerf compensator dial is then set for the 
plate thickness being cut and automati- 
cally compensates for kerf width so that 
reproduced parts are exactly the same 
size as the line drawing. Linde Co., Div. 
of Union Carbide Corp., CE-2, 30 E. 42nd 
St., New York 17, New York. 


Tavistock Theodolite 

READING DIRECTLY TO ONE second of 
arc, the Tavistock Theodolite Type 11 
is equipped with an internal focusing 
telescope, spirt levels, centering device 
and optical plummet for centering over 
ground mark. st can be supplied with 
telescopic or non-telescopic tripod with 
press-down feet and leather strap, and 
is packed in special fittings in a metal 


Internal Focusing Telescope 


case. 
Horizontal and vertical circles are 
graduated every 20 min on glass annuli. 
A single optical micrometer is provided 
for both circles, the circle reading eye- 
piece beng situated parallel to the tele~ 
scope. A control on the standard en- 
ables the observer to select which cir- 
cle is to be viewed. Precision Instruments, 
Inc., CE-2, 1900 Fifth Ave., Troy, N. Y. 


Hydra-Lift 


PRINCIPAL FEATURES OF THE Model 50 
Hydra-Lift are: the machine lifts up to 
5,000 lb; it requires only 22 in. behind 
a truck cab; it is completely hydraulic; 

(Continued on page 129) 
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and the boom rotates a full 360 deg. 

The new crane has controls on both 
sides. All boom and loadline actions, or 
any combination of them, can be ac- 
complished simultaneously. It is avail- 
able in three models. One has a fixed 
length boom, 12 ft long; the second has 
a boom that telescopes manually from 
12 to 16 to 20 ft; and the third tele- 
scopes hydraulically from 12 to 20 ft. 

Model 50 has hydraulic, “A” frame 
outriggers, the super-safety self-locking 
type. Power for operation of the crane 
is derived from the truck, through a 
power take-off and hydraulic pump: the 
pump is mounted directly on the power 
take-off, thus eliminating the need to 
run an underdrive system, greatly sim- 
plifying installation. Pitman Manufactur- 
ing Co., CE-2, 300 West 79th Terrace, 
Kansas City, Missouri. 


Roadside Mower 


Nort A TRACTOR ATTACHMENT, but a com- 
pletely integrated machine designed and 
engineered for fast and economical mow- 
ing, the newly designed roadside mower 
has a heavy channel frame construction, 
permitting the use of a front end loader 
for stock pile work; one man can attach 
or remove the hydraulic mowing mech- 
anism in 10 min. 

A special interest is the fast on-and-off 
Chemical Power Sprayer attachment, 


Completely Integrated Machine 


which sprays weed-killing chemicals along 
the fence line at the same time it mows. 

Road travel speeds of 40 to 45 miles 
an hour give more actual mowing time 
each day and lengthen the life of the ma- 
chine by having it under cover during 
bad weather, and available for servicing. 

Mowing speeds are from 1 to 10 miles 
an hour; the slower speed makes it pos- 
sible to cut green, woody vegetation that 
stops many mowers. Topeka Hiway 
Mower, Inc., CE-2, 700 E. 8th St, 
Topeka, Kansas. 
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Ithaca, N.Y. 


Architects: Sargent, Webster, Crenshaw 
& Folley, Syracuse, N.Y. 


Foundation Consultant: B. K. Hough, 


Vibrof 


saved $53,000 over the use of piling 
for school foundation in New York State 


Two Vibroflots made 704 com- 
pactions to depth of 20 feet 
at Colonie Junior High School. 
Each compaction consumed 7 
or 8 tons of sand. 


Proven Applications 
Deep Foundations ¢ Dams 
Bridges © Airports * Tunnels 

Commercial Foundations 

Industrial Foundations 


For Colonie Junior High School, 
Colonie, N.Y., 30-ton piles, 60 feet 
long would have cost $105,000. The 
total cost of Vibroflotation, plus 
stripping, was $52,000 to compact the 
soil to specified depth of 20 feet below 
footing grades. The complete opera- 
tion took 22 working days. 
Vibroflotation is one way to get more 
out of construction dollars for school 
and all types of structures. 

Other schools recently built on sand 
compacted by Vibroflotation include: 
Three Florida Catholic schools in 
Pensacola, Orlando and St. Peters- 
burg; four educational buildings at 
the new University of South Florida, 
Tampa; Bridgeton High School, 
Bridgeton, New Jersey; Marlow 
Heights Junior High School, Prince 
George’s County, Maryland. 


Write for Booklet C-18 


VIBROFLOTATION FOUNDATION CO. 
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STEAM 
FOR STRENGTH 


Southern Pipe’s exclusive steam = 
coating process means greater Pi 


early strength, higher early ~~ 
set, Water pipe that sets 
stronger, quicker, is less liable ~~ 
to damage. There is no excess 
moisture; coating is less per- 
meable. Customers get better 
corrosion protection. 


Cement Mortar Lined and & 
Coated Steel Pipe is one of ey 
many types of quality water 9 
pipe completely fabricated and Fe 
processed in Southern Pipe’s 7 
own plant. ; 


Find out more about Water” bor 
Pipe by Southern Pipe, 
Write for illustrated brochure. 


& Casing 
DIVISION OF U.S. INDUSTRIES, INC. _ 


P.O. Box C ¢ Azusa, California — 
CUmberland 3-7111 — EDgewood 7-1221 
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Boom Pendant Tests 


RECENTLY, A GROUP OF fatigue tests of 
boom pendants was run in a machine 
specially designed to reproduce as 
nearly as possible actual service condi- 
tions. 

The first series testing various types 
of end terminals, using uncoated rope, 
found drop-forged swaged terminals to 
have the longest fatigue life of all end 
fittings tested. 

The second group comparing un- 


Boom Pendant Testing Machine 


coated, galvanized, and _bethanized 
ropes utilizing the best end terminal as 
determined by the first test series, 


| proved that the most favorable results 


were obtained with bethanized rope, 
that is, rope in which the individual 
wires are zinc-coated electrolytically 
and then drawn to finished wire size. 
These specimens lasted up to 400,000 
test cycles before strand failure, or 
twice the number of cycles obtained 
with uncoated rope. Bethlehem Steel Co., 
CE-2, East Third St., Bethlehem, Pa. 


Digital Recorder 


TRAFFIC FLOW DURING ANY preselected 
time interval may be readily measured 
by a new digital recorder. Operated by 
electrical impulses from a conventional 
road treadle, the recorder produces a 
permanent record on punched paper 
tape. The tape recorder is easily inter- 
preted visually or is suitable for use with 
automatic data processing machines. 

The unit is an adaptation of the com- 


pany’s Digital Demand Recorder, which | 


has a record of proved performance in 
demand recording and load survey work 
for electrical utilities. It is offered with 
standard time intervals of 5, 15, or 60 
minutes. Other intervals are available 
and interval changes are easily accom- 
plished by the user, Fischer & Porter Co., 
= 911 Jacksonville Road, Hatboro, 
a. 
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HIGH PRESSURE 
LEAKAGE CHOKED 
OFF WITH 


SIKA NO. 


In tunnels, dams, deep basements and 
similar structures, Sika No. 2 will 
choke off tons of water under extreme 
pressure. It is a red liquid that, when 
mixed with portland cement, causes 
mortar to set within 15 to 30 seconds. 
Sealing is accomplished from the in- 
side without the necessity of relieving 
pressure. 

Moderate pressure leaks are sealed 
with Sika No. 4A. Mortar made by 
mixing this clear liquid with cement, 
will set within 45 to 60 seconds seal- 
ing seepage quickly and firmly. 

Sika Quicksets produce an adhesive 
mortar that does not dilute or wash 
away. Very little heat is produced 
during hardening. Plugging is fast and 
dependable, thus saving both time and 
money. 

For complete information on Sika 
Quicksets, write for Bulletin QS-57. 


SIKA CHEMICAL | 
CORPORATION 


PASSAIC, NEW JERSEY 


26-23 


DISTRICT OFFICES: ATLANTA © BOSTON © CHICAGO 
DALLAS © DETROIT © NEW ORLEANS © PHILADELPHIA 
PITTSBURGH © SALT LAKE CITY — DEALERS IN ALL 
PRINCIPAL CITIES — AFFILIATES AROUND THE WORLD 
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Photo-Sensitive Chart Material 


VERSATILE NEW  PHOTO-SENSITIVE 
chart material for ultra-accurate projec- 
tion gaging has been announced. 

Known as the Kodak Translucent 
Plate, Type 5, the new material will make 
possible tighter tolerances, improved ac- 
curacy and lower inspection costs in pro- 
jection gaging. 

Embodying the dimensional stability 
of glass, the accuracy of photographic re- 
production and “automatic” preparation 
capabilities, the new plates are also ex- 
pected to enhance intra-industry and in- 
terplant inspection procedures. For ex- 
ample, multiple projection charts may be 
made directly from scaled engineering 
drawings employing standard photograph- 
ic copying techniques. The plates may 
then be used on each of several optical 
comparators, simultaneously boosting in- 
spection speed and insuring photo-exact 
accuracy of tolerance charts. Eastman 
— Co., CE-2, Rochester 4, New 
York. 


Rotary Compressor 


THE “QOver-UNDER” DE- 
sian, the Model 365 cfm Blue Brute Ro- 
tary Compressor incorporates a unique 
method of construction that puts the 
second stage compressor cylinder di- 
rectly over the first stage. The new 
unit is equipped with self-draining cyl- 
inders, a silent chain drive that is rated 
for 20,000 hours of life, and two filters, 
one being a lifetime filter and the other 


“Over-Under” Design 


an inexpensive, replaceable final filter. 
The outboard end of each cylinder is 
exposed, thus every moving part of 
the compressor is easily accessible. 

There are five automatic controls 
that eliminate high discharge air tem- 
perature; engaging the clutch while the 
engine is running; over heating of coil- 
ing water, etc. The unit is powered by 
a Cummins model NHC-400 engine. 
Worthington Corp., CE-2, 426 Worthing- 
ton Ave., Harrison, New Jersey. 
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OPTICAL 


Model 236/A 


| yestrain and parallax in contour- 
ing the figure are eliminated by the ia 


optical tracer. No need for sub- 
tracting the initial reading or ad- [Fac 
justing the counting wheel manually, oe 
@ Tracing lens providing large 
magnification 
® Zero setting control a 
© Vernier unit adjustable from ey 
.006 to .020 square inches bee’ 
Full servicing by factory 
specialists 


F/S offers a complete line of high we 


engineering instruments. 
ure 

nearest dealer or write 

raetailed literature. 

ICA 


MRAGHI,INC. 


254 Sth Ave., N. Y. 
1, N. Y¥. “DEALERS’ 
INQUIRIES INVITED” 


F/S DISTRIBUTORS: The A. Lietz Co., San Francisco and Los Angeles, Calif—National 
Blue Print Co., Chicago, Ill—Watts Instruments, Columbus, Ohio—Geo. F. Muth Co., Inc., 
Wash., D. C.— CANADA: Instruments 1951 Ltd., Ottawa, Toronto, Regina, Montreal. 


FOR TRULY 


UNDISTURBED SAMPLES 


FROM DIFFICULT FORMATIONS 
ACKER-DENISON CORE BARRELS 


THE ACKER-DENISON CORE BARREL PERFORMS 
WHERE OTHERS FAIL 


The ability of the Acker-Denison Core Barrel to obtain un- 
disturbed samples from sand, hard clays, silt and other diffi- 
cult cohesive soil conditions accounts for its worldwide ac- 
ceptance by Soil Engineers. 


ACKER-DENISON CORE BARREL 
—PROVED AND IMPROVED 


While the basic features of the original Denison are duplicated 
in the samplers manufactured by Acker, numerous improve- 
ments suggested by Acker’s 40 years of soil sampling experi- 
ence are incorporated in the new Acker-Denison. It is these 
improvements that make the Acker-Denison even more useful 
and efficient than before! 


ACKER DRILL 
ACQUIRES EXCLUSIVE 
MANUFACTURING 
RIGHTS TO DENISON 


Remember, no other manufacturer can offer the improved 
performance and exclusive patented: features of Acker’s 
new Denison Core Barrel. This proud achievement of Acker 
development and progress is exclusively Acker! 


Write for Free Copy of Culletin 1100, CE 


ACKER DRILL CO., 


P.O. BOX 830 © SCRANTON 2, PA. 
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METHODS 


You can save time and 
money by making forms 
with your lumber and 


“Richmond 
Form-Tys and Accessories. 


Setting, pouring and stripping forms goes 
faster when you use the Richmond Snap- 
Ty Form System. With this system you 


RICHMOND SNAP-TYS 


FOR TYING LIGHT CONCRETE FORMWORK 


CUT CONCRETING COSTS 


\ 
PAW) 


can build your own prefabricated panels. 
Form erection is reduced to an assembly 
procedure of the reusable low cost panels 
into durable forms suitable for continu- 
ous pours. 


Richmond Snap-Tys are specifically de- 
signed for quick, easy and accurate erec- 
tion of light foundation wall forms. With 
Richmond accessories they will give you 
a worthwhile saving from start to finish. 


Spreader washers of ample size are pre- 
cisely located to give the exact wall 
thickness. Head washers of special steel 
are securely held by a clean, well formed 
upset on each end of the tie to give posi- 
tive bearing on the Tyholder, thus trans- 


Y," or 1” BREAK SNAP-TY ASSEMBLY—3000 LB. OR 5000 LB. SAFE LOAD 


mitting the full strength of the Snap-Ty 
to the walers and preventing the possi- 
bility of costly breaks. 


Break points are set back from the wall 
face to permit easy, clean stripping and 
prevent spalling of the concrete. The 
small tie holes and indentations of the 
washers, or cones if they are used, are 
easily pointed. 


Richmond Snap-Tys are available with 
safe loads of 3,000 Ibs. and 5,000 Ibs. 


\ 


TOP FORM SPREADER CLEAT ae 


CORNER WASHER 


PANEL STRAP 


FORM BRACE 


Some of the new accessories developed by Richmond for easy 
on-the-job assembly of prefabricated modular form panels. 


Richmond does not make, sell or rent forms, Richmond sells 
Form-Tys and accessories and shows you how to make your own 
forms which can be used over and over. Profit by this fast, easy 
method for erecting light foundation walls. Send for your FREE 
copy of the Richmond Snap-Ty Form Book, containing complete 
diagrams and forming data. At the same time, ask for the current 
Richmond Handbook, which describes the full line of Richmond- 
engineered tying devices and accessories. 


Write to: Richmond Screw Anchor Company, Inc. 


816-838 Liberty Ave., Brooklyn 8, N.Y. 
or 315 South Fourth S$t., St. Joseph, Mo. 


OUTSID 
CORNER 


INSIDE CORNER STRAP 


315 SOUTH FOU st moO 


| SCREW ANCHOR CO., INC. 
B16 838 LIPERTY AVE, BROOKLYN 8 NY 
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Electronic Transistorized 
Motor Operator 


A NEW ELEcTRONIC TRANSISTORIZED 
Motor Operator for individual propor- 
tional applications, designed for damper 
and valve control in heating, ventilating 
and air conditioning systems, has been 
a to the company’s motor operator 
ine. 

Compactness and simplicity never be- 
fore realized are made possible through 
application of transistor components in 
the electronic circuitry of the new tran- 


Electronic Flexibility 


sistor operator. 

Electronic flexibility—meaning choice 
among sensing elements, selection of com- 
pensated control, wide adjustability of 
range and ratio settings—is part of the 
package the company offers in this motor 
operator. 

Virtually self-contained, the simple at- 
tachment of a two-wire sensing element 
to a transistor operator forms a system 
of electronic control. It is easy to use, as 
connection to any convenient 115-volt 
power source completes the installation. 
Barber-Colman Co., CE-2, 115 Loomis 
St., Rockford, Ill. 


EASILY ATTACHED AND SELF-ADJUSTING 
to any type of wheel and crawler trac- 
tor, this new reversible angling blade is 
the only one of its kind on the market, 
the manufacturer states. 

A system of pins and holes in the 
longitudinal back brace gives the blade 
its unusual adaptability. By simply 
moving the securing pins to appropriate 
holes, the blade can be mounted on any 
type of wheel and crawler tractor in a 
matter of minutes. 

Several other important features are: 

(Continued on page 133) 
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TURN TO 


KERN instruments 


for increased working speed, 
simplicity and economy of 
operation, higher degree of accuracy. 


and KERN :°:.; TRIPOD 


© Unique new design—no leveling 
screws. 
¢ Compact, functional, highly portable. 
© Fast, effortless operation. 
screw; coincidence spirit 
eve! 


@ Mean accuracy as high as 13/1000 ft. 
per mile. 


$2515° GKI LEVEL 
Including Fixed Leg Tripod 


* 


REVOLUTIONARY 
NEW TRIPOD 


Levels instrument with 
remarkable speed. 
Assures exceptional 
stability with ball-and- 
socket head supporting 
instrument coupling. 


Write for Brochure GK 479-2 
PROMPT, RELIABLE SERVICE 
FACTORY TRAINED PERSONNEL 


ttt 


The FINEST in 
SURVEYING 
EQUIPMENT 


KERN 
INSTRUMENTS INC. 


120 Grand St., White Plains, N.Y. 
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it can be angled to either side up to a 
maximum of 42 deg; its two oscillating 
swivel runners maintain proper position 
of blade; and shock and strain on the 
main frame are reduced by three heavy 
duty torsion springs, which deflect the 
blade on contact with immovable ob- 
jects such as manhole covers. General En- 
gines Co., Inc., CE-2, Route 130, Thoro- 
fare, New Jersey. 


Power Digger 


CLAIMING TO AveRAGE 150 ft per hour 
in digging ditches with the Sherman 
Power Digger under normal conditions, 
Vernon O. Lippoldt, co-owner of the D & 
L Ditching Service, Haysville, Kansas 
says it took him 15 minutes recently to 
dig a 4-ft x 8-ft x 8-ft hole. 

The company uses this equipment for 
footings, sewer ditching, septic tank ex- 


Panther 


cavations, laying cement pipe storm 
drains, concrete and tin culverts, and even 
cleaning out ditches at the ends of the 
culverts where the township’s mainte- 
nance machinery is unable to get. 

The fifth Power Digger the firm has 
purchased is a Panther, which can dig 
10 ft deep with absolutely no trouble and 
which has dug ditches 12 ft deep with 
ease. Sherman Products, Inc., CE-2, 3200 
W. 14 Mile, Royal Oak, Mich. 


Colorlith 


VAST NEW OPPORTUNITIES FoR builders 
of commercial structures, research cen- 
ters, schools, hospitals and other institu- 
tions are seen in a leading architect’s 
evaluation of an asbestos-cement ma- 
terial confined until recently to labora- 
tory table tops. 

Colorlith is a mixture of Portland ce- 
ment and carefully selected asbestos fi- 
bers integrally combined with chemi- 
cally resistant colorings and fillings. It is 

(Continued on page 134) 


LABYRINTH 
WATERSTOPS 


A SOUND INVESTMENT 
FOR CONCRETE CONSTRUCTION! 


LABYRINTH AVAILABLE IN 2, 3 or 4 rib. 


ON YOUR CONSTRUCTION: 


1. Consider the investment in design, ma- 
terials and labor (to mention a few). 


2. Then consider how important safe, se 
cure watertight concrete joints are. 


3. Thorough watertightness can be se- 
cured by installing Labyrinth Waterstops 
—a dividend that makes the low initial 
cost of the product insignificant when 
compared to your total investment—and 
one that insures watertight concrete joints 
for years! 


© Corrugated ribs grip concrete, in- 
sure an everlasting bond between 
joints. 

¢ Finest polyvinyl plastic resists 
chemical action, aging, severe 
weather. 

© Takes just seconds to nail to form 
+. . easy to cut and splice on location 
(prefabricated fittings available). 

© There's a Water Seal product for 
every type of concrete work! 


If your aim is to stop water seepage, stop 
it effectively with Water Seals’ Water- 
stops! 

“See Us in SWEET’S” 
New Literature and Free Samples Sent on 
Request—Use Coupon Below 


WATER SEALS, inc. 


9 SOUTH CLINTON STREET, CHICAGO 6, ILL. 


Made in Canada for J. E. Goodman Soles, Ltd. 
Toronto, Ontario 


WATER SEALS, INC. DEPT. 1 

9 S. Clinton Street 

Chicago 6, Illinois 

Please send free sample and descriptive 
literature. 
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subjected to enormous hydraulic pres- 
sure to form a dense, homogeneous sheet 
whose surface can be polished to a high 
degree of smoothness while retaining a 
soft textured appearance. 

At least twice as strong as stone, it 
comes in readily workable 4-ft x 8-ft 
sheets in thicknesses of % in., % in., % 
in., % in., 1 in., and 1% in. Because of its 
exceptional structural strength, Color- 
lith can be used for laboratory table 
tops in sheets thinner than the conven- 
tional 1% in. Johns-Manville Corp., CE-2, 
22 E. 40th St., New York 16, New York. 


New “Payloader” 

THE LOAD CARRY CAPACITY of the new 
rubber-tired, four-wheel-drive H-90 
“Payloader” is 9,000 lb at average travel 
speeds. Both gas and diesel power units 
are offered. 

An important feature provides the 
most noticeable change in the appear- 
ance of this model. It is the “low-profile” 
front shroud which gives the operator 
improved visibility and makes for easier, 


SUPER 
SERRATED 
ALUMINUM 
GRATING 


(continued) 


Easier, Faster, Safer Operation 


faster and safer operation. 

The “Payloader” has a breakout force 
of 21,000 lb and a bucket tipback of 44 
deg at ground level. The patented pry- 
out bucket action is exclusive on rubber- 
tired loaders with machines produced by 
the company. 

Power-transfer differentials, which au- 
tomatically transfer up to 24% more 
torque to the wheels with the best foot- 
ing under slippery conditions, are an- 
other feature of the new machine. The 
Frank G. Hough Co., CE-2, 938 Seventh 
St., Libertyville, Ill. 


POSITIVE FOOTING, LIGHT WEIGHT 


Serrations scientifically designed to provide maximum positive footing and 
traction. High strength to weight ratio, minimum deflection, maximum safety, 


corrosion resistant. 
complete details. 


Gary SUPER Galok alum- 
inum grating also avail- 
able with plain bars. 
Both the serrated and 
plain types in sizes for 


every need. 


Bars cannot turn, twist, loosen or fall out. 


Write for 
*Patents Pending 


ROCKWELL -STANDARD 


CORPORATION 


GRATING DIVISION 
4053 E. Seventh Ave., Gary, Indiana 
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Diamond Bit Drilling Machines 


CoMBINING COMPLETE PORTABILITY 
with fast, smooth cutting and easy, one- 
man operation, the new Kor-It Ma- 
chines permit drilling speeds up to 1 in. 
deep per minute in reinforced concrete, 
granite, fused quartz, tile and asphalt 
paving. 

Already in use on many construction, 
maintenance and machinery installa- 
tion drilling jobs, the machines are re- 
ducing job time to a fraction of that re- 
quired with ordinary equipment. One 
man can produce clean, smooth cores 


Reduces Job Time 


for foundation and road tests—holes for 
heavy industrial mountings are drilled 
to exact size the first time with no 
costly forming or chipping—feeder line 
openings on large sewer projects can be 
drilled after the main line has been 
laid, eliminating the need for extra 
joints. 

Available in 5 models for gasoline, 
electric or air operation, the drilling 
machines are the only equipment of 
this type having interchangeable mo- 
tors. The heavy counter balanced base 
and precision machined upright col- 
umns and drill head are designed into 
one, compact unit which will accom- 
modate any one of the three power 
plants or engines. The Kor-It Co., Inc., 
CE-2, 314 Cottman St., Jenkintown, Pa. 


Light Weight Air Hammer 


ACCORDING TO THE MANUFACTURER, the 
Model SP-900B light weight air ham- 
mer attaches “push-on” fasteners (such 

(Continued on page 135) 
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THE BRUNTON’ 
POCKET TRANSIT 


17'S HANDY... 
weighs only 9 oz.; 2% x 3x 1%"; 
easy to carry in pocket, on belt, in car. 


IT’S VERSATILE... 
ideal for preliminary and supplementary 
surveying; used as a compass, transit, 
level, plumb, alidade, clinometer. 

i Shows direction to 1°; level, slope or 

° 

grade within 1°. 


IT’S MADE TO LAST A LIFETIME 
“Over 60,000 Brunton Transits since 1896” 


See your local engineering supply house 
nd or WRITE FOR CATALOG 


*Brunton is a registered trademark of 


Wn. AINSWORTH & SONS, Inc. 


LAWRENCE ST. + DENVER 5, 
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as “Pal-Nuts” or “Speed-Nuts”) uni- 
formly in % the time taken by ordinary 
hand methods. Since the unit is light 
weight, assembly personnel can oper- 
ate it easily without tiring. Weighing 
just 20 oz, it uses only 6.5 cfm at 90 psi. 
Superior Pneumatic & Mfg., Inc., CE-2, 
4758 Warner Road, Cleveland 25, Ohio. 


Portable Crushing Unit 


DESIGNATED THE 151PR, THIS unit has 
a 2036 overhead eccentric jaw crusher 
and a 3-ft x 8-ft apron type feeder, chain 
driven, with clutch, from the crusher. A 
wide delivery conveyor, 19 ft long, com- 
pletes the components, all mounted on 
semi-trailer type chassis. 

The jaw crusher, with 20-in. opening is 
of the long-jaw type and has the newly 
developed hydraulic-shim adjustment for 
crusher setting through a range of 2% in. 
or 3 in. to 6 in. The crusher is installed 


4 


151PR 


on the chassis at an angle that directs 
the material into the crushing chamber 
along the natural lies of flow from the 
feeder, thus aiding the forced feed action, 
relieving bridging and reducing void 
spots in the crusher. 

The feeder is of an improved design 
also, as the % in. forged steel slats ride 
on chains carried on steel rollers mounted 
on heavy channel-iron supports; the hop- 
per sides are sloped and braced to the 
bottom of the feeder mounting sills. 
Pioneer Engineering, CE-2, 3200 Como 
Ave., Minneapolis 14, Minn. 


Test Pump 


Usrp BY PIPE FITTERS to test piping 
installations, this versatile pump is be- 
ing applied to numerous other uses, 
such as testing boilers, casings, radia- 
tors, removing obstructions from drain 
(Continued on page 136) 


“GRIDSTEEL’ 


Pays for itself! 


...You save 
two ways with 


IRVICO “Gridsteel” 
1. Initial low cost 


2. Reduction of floor 
maintenance costs 


“Gridsteel” protects floors 
from the damage normally 
caused by impact, skidding, 
vibration and heavy traffic. 
“Gridsteel’’ is made of steel 
bars on edge, joined together 
in a honeycomb mesh pattern. 
No potholes or ruts can form 
because any crack in the fill 
cannot spread beyond a 
single steel mesh. 


“GRIDSTEEL” 


will protect floors 
made of wood, 
concrete, 
or asphalt. 
Write today for complete information 
Ask for 20-page color catalog 
on “Gridsteel’” Floor Armor 


* 
“A Fitting Grating 
for Every Purpose” 


IRVICO 


IRVING SUBWAY GRATING Inc. 


Originators of the Grating Industry 


Offices and Plants at 
5008 27th St., LONG ISLAND CITY 1, N. Y. 
1808 10th St., OAKLAND 23, CALIFORNIA 
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pipes, forcing boiler compound into 
boilers, setting and checking relief 
valves, and for emergency boiler feed 
service. 

The Fig. 594 can exert pressures up 
to 400 lb and is fitted for iron pipe con- 
nection, %-in. suction, %-in. discharge; 
its height is 11% in. The Deming Co., 
CE-2, 42 Broadway, Salem, Ohio. 


Pneumatic Tire Roller 


CoMPACTION OF SUB-BASE, base, and fin- 
ish (asphaltic concrete) courses of flexible 
type pavements are a few of the job ap- 
plications of the self-propelled pneumatic 
tire roller. The manufacturer also recom- 
mends the new 10-30-ton, 7-wheel unit, 
designated the model PSR-30, for com- 
paction of embankments for highways, 
airport runways, dams and building sites. 

A special transmission, including 
torque converter, offers three speed ratios 
and an infinite range of rolling speeds 
up to 19.4 miles per hour, forward and 
reverse; speed shifting and reversing 
clutches are hydraulic actuated. 

Two braking systems, for service and 


(continued) 


Two Braking Systems 


parking, are a safety feature. Each of the 
four drive wheels have double-shoe type, 
self-energizing brakes, hydraulically actu- 
ated, through air booster, by means of a 
foot pedal control. The parking brake is 
a double-shoe, mechanical type, on the 
transmission output shaft, controlled by 
a hand lever with a ratchet lock. Buffalo- 
Springfield Roller Co., CE-2, 1210 Kenton 
St., Springfield, Ohio. 


New Car Battery 


ACCORDING TO THE MANUFACTURER, the 
“Cellomatic” is the first really new kind 
of storage battery that has been invent- 
ed in the last 30 years. The result of 
more than five years of research and 
development under all conditions, it is 
completely different in appearance and 
will offer the motoring public advantages 
in performance and length of service 
that are impossible with types of bat- 
teries now on the market. 

The new battery features high-impact, 
non-porous polystyrene cells in an 
equally rugged polyethylene frame. 
Both cells and frame are far stronger 
than those of conventional hard rubber 
or composition batteries, and will not 
crack or warp even at the most extreme 
temperatures. Also, the non-porous cells 
will not permit the electrical charge to 
leak out. 

A major advantage of the “Cellomat- 
ic” is that each individual cell can be 
replaced at moderate cost in minutes, 
eliminating the necessity of buying a 
new battery when only one cell is not 
operating. Scranton “Cellomatic” Battery 
Corp., CE-2, Archbald, Pa. 


TREND 


IN IDALTING 
ai 


TRROUGH 


‘SUPERIOR-LIDGERWOOD-MUNDY CORPORATION 


Main Office and | Woes SUPERIOR, WISCONSIN, U.S.A. 


A specialty of 
Superior-Lidgerwood- 
Mundy Corp. 

who can supply 

any type or size 

of Steam Hoist 

you may require. 
Make your next 
Steam Hoist 

a Lidgerwood 

for dependability. 


Write for Bulletins and santo 
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MODEL FT 20 


JOBSITE 
CONCRETE TESTER 


FOR: CYLINDERS, CORES, 
BLOCKS, BEAMS, CUBES, 
BRICK AND DRAIN TILE 
FORNEY’S INC. 
TESTER DIVISION 


BOX 310, NEW CASTLE, | 
PA., U.S.A. 


ECONOMY ions 


used on Los Angeles’ 
million Sports Arena 


By renting apie 3 Steel Forms for large 

jobs, working capital is freed for other needs. 

Economy Forms are supplied with supervisory 

service. Quickly lock together with a simple 

twist of a clamp. Save time, money, mate- 
tials — increase profits. 


FORMS FOR RENTAL OR PURCHASE 


Economy Forms Corp. 
Box 128-6, H. P. Station fj 


Des Moines, lowa 

~ fice {there are 24 coast-to-coast). 

Name 

bd Firm name 

Street address 
City State 
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New Transcrete Truck Mixers 


Tue 1959 TRANSCRETES OFFER & new 
simplified design that reduces mixer 
weight and greatly increases payload. 

This new design, combined with the 
use of new welding techniques and strong- 
er, lighter weight alloy steels, provides 
the user with a stronger, more rugged 
and durable mixer. 

Performance-wise, the machines feature 
a new drum blading design that provides 
faster no-flash-back charging and faster 
controlled discharge. According to the 
company, timed pours made on the job 


New Drum Blading Design 


averaged less than 30 sec per yd for 1%4- 
in. slump concrete. 

Other improvements include: drum re- 
design that offers increased carrying ca- 
pacity; new, simplified 2-lever controls 
that give the operator control of the 
throttle, drum rotation direction, clutch 
and automatic drum brake at either end 
of the mixer; new 16-in. wide chutes that 
are stronger, yet weigh 20% less; and a 
permanent type fold-over chute section 
that may be quickly detached without 
removing any pins or bolts. Construction 
Machinery Co., CE-2, Arts & Crafts Bldg., 
Waterloo, Iowa. 


A HANDY ciRcULAR Sipe Rute for en- 
gineers and other plant and office exec- 
utives has been introduced. Any execu- 
tive who must perform simple calcula- 
tions will find this convenient, pocket- 
size calculator extremely useful in his 
work, 

Operation of the rule is simple and 
the results are accurate; to multiply, 
divide and find proportions is easy and 
exceptionally fast. Complete easy-to- 
follow instructions will be included with 
each slide rule. To those who do not 
qualify as an engineer or other business 
executive to receive a free slide rule, 
the company will be pleased to send 
one for 50¢. General Industrial Co., CE-2, 
5738 Elston Ave., Chicago 30, Ill. 


INDUSTRIAL 
PLANTS | 
RELY ON 


The Dependable Source 


GRAVER TANK & MFG.CO. 


DIVISION—UNION TANK CAR COMPANY 


EAST CHICAGO, IND. 


Plants and Offices Across America 


for Elevated Water Tanks 
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In the field of 
HYDRAULIC DREDGING 


GAHAGAN 


a leading name for over 50 years 


Gahagan Dredging Corporation, 
90 Broad Street, New York 4, N.Y. 
Write, wire, or phone Whitehall 
3-2558. Cable “Walgahagan”. 


PHOENIX BRIDGE 
COMPANY 


Engineers 
Fabricators 
Erectors 


Structural Steel 
BRIDGES and BUILDINGS 


General Office 
and Shops 


PHOENIXVILLE, PA. 


Subsidiary —Barium Steel Corporation 
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Crawler Erecting Crane 

THE PRINCIPAL FEATURES OF the 
Model 1010 crawler erecting crane are 
maximum stability combined with a 
lifting capacity of 100 tons with a 60-ft 
boom at 15-ft radius. 

The 16-ft 10-in. wide crawler assem- 
bly is constructed of alloy steel with 
rugged integral axle extensions. The 
wide spread lower feature provides the 
required stability to handle 200 ft of 
heavy-duty boom or 300 ft of light 


Maximum Stability 


weight boom for concrete work. 

Power for the swing is transmitted 
electro-magnetically through P&H ex- 
clusive magnetorque, thus doing away 
with the need for friction swing 
clutches, eliminating lining  replace- 
ments, adjustments and maintenance 
required with conventional assemblies. 
It is said to produce faster work cycles, 
increased production and reduced oper- 
ator fatigue. Harnischfeger Corp., CE-2, 
4400 West National Blvd., Milwaukee 46, 
Wis. 


Conveyor Belt 


THE BIG CONVEYOR BELT which was in- 
stalled in 1953 at the Maple Grove, Ohio, 
plant of Basic Inc., is still in good condi- 
tion after carrying more than 10 mil- 
lion tons of crushed stone up to 6 in. 
size. The rock moves at a rate of 380 
ft per minute up an 18-deg incline from 
the primary crushing plant to a surge 
pile that feeds the secondary crushing 
plant. Thirteen to fifteen tons of stone 
are carried at any given moment and 
well over 600,000 tons are moved in peak 
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months. 

The conveyor belt is 794 ft long and 
36 in. wide and is made of 5-ply friction- 
coated and skim-coated 48-oz duck with 
a 3/16-in. rubber top cover and breaker 
strip, and a 1/16-in. bottom cover. New 
York Rubber Corp., CE-2, 100 Park Ave., 
New York 17, N. Y. 


Pipeline Pump 

THE INTRODUCTION OF A NEW submers- 
ible pipe line booster pump which is de- 
signed to operate in a horizontal position 
within the pipe line itself has been an- 
nounced. 

Named the “Power-Line”, the pump’s 
exclusive design enables it to be sus- 
pended within a special section of the 
pipe line. This section is flanged at each 
end and becomes an integral section of 
the pipe line. The motor is centered and 
firmly held by special spiders within this 
section. The line liquid is drawn past 
the motor and into the bowl assembly 
which passes it along at greatly increased 
pressure. The submersible power cable 
leads to a terminal box mounted on the 
outside of the special section and from 
there runs to a control box. 

In addition to the normal submersible 
advantages of noiseless operation, econ- 
omy and dependability, the pump also 
completely eliminates the need for pump 
houses, additional property, motor dam- 
age from heat, dust and moisture, van- 
dalism and all stuffingboxes or packing 
glands. Layne & Bowler Pump Co., CE- 
a at Sycamore, Los Angeles 22, 
Calif. 


Heavy Duty Grouser Plates 


A COMPLETE LINE OF heavy duty wear 
resistant grouser plates for all standard 
model crawler tractors is now available. 
These plates have an initial hardness 
far in excess of regular manganese steel 
and the added ability of developing an 
even greater degree of surface hardness 
in the areas where continued wear and 
abrasion cause the most trouble. 

Available in regular, flat and semi- 
grouser types to fit all of the more 
popular tractors, they are completely 
interchangeable with those originally 
mounted on the tractor. 

Some features which have been in- 
corporated in the plates are: beveled 
grouser cleats that produce less resist- 
ance to steering clutches and braking 
mechanism; the plates are heavied up 
at all critical points to better resist 
bending and breaking; and _ counter- 
sinking of all holes in the plate elimi- 
nates the wearing action on the bolt 
head. Kensington Steel Div. of Poor & 
Co., CE-2, 505 Kensington Ave., Chicago 
28, Ill. 
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Poots—‘“Modern Swim- 
ming Pools of the World” by Dr. Diet- 
rich Fabian, Technical Advisor on 
Olympie Standards, is a beautifully-il- 
lustrated 148-page book which contains 
181 pictures, 208 plans of instruction for 
constructing indoor and outdoor pools, 
and 7 construction-tables. Some of the 
types of pools pictured include: instruc- 
tion pools in schools, outdoor pools 
with separate units, small indoor pools, 
and instruction pools in municipal in- 
door pools. The price is $10. National Pool 
Equipment Co., CE-2, Lee Highway, 
Florence, Alabama. 


Univac Frow-Matic—According to this 
8-page brochure, one of the chief ad- 
vantages of the Univac Flow-Matic Sys- 
tem is that the use of English words 
describing the processes and the items 
concerned permits various levels of 
management and people most familiar 
with the business processes to transmit 
their ideas from system flow charts di- 
rectly into the running programs. The 
Flow-Matic is instrumental in reducing 
program preparation time, as the task 
of writing C-10 coding can be replaced 
by writing English pseudo-code, which 
can be easily taught to clerical workers. 
Remington Rand Univac, Div. of Sperry 
Rand Corp., CE-2, 315 Fourth Ave., New 
York 10, N. Y. 


Services & Propucts—This 19-page bro- 
chure offers some insight into the back- 
ground and operations of the firm, with 
a primary emphasis on its operation as a 
drilling contractor. Foundation inves- 
tigation, mineral exploration, pressure 
grouting and the various miscellaneous 
services are described and _ illustrated. 
The manufacturing and equipment sales 
functions are also covered, and several 
new items of drilling equipment are an- 
nounced for the first time. For example, 
the Wire Line Core Barrel will permit 
recovery of a larger core in relation to 
the hole size than is normally associated 
with wire line equipment. Sprague & Hen- 
wood, Inc., CE-2, Scranton 2, Pa. 


Rvuies—Entitled “Slide Rule? 
May I Help .. .”, this 24-page booklet 
is a guide for the student or professional 
about to buy a slide rule. The two-color 
pamphlet describes scale designs and ar- 
rangements, the fine woods, glass and 
synthetic materials used in rule construc- 
tion, and teaching aids and accessories 
for the slide rule. It also includes a wide 
variety of K&E rules. Some of these 
are: the Log Log Duplex Decitrig (the 
standard slide rule most widely used by 
engineers); the Polyphase and Mann- 
heim types; special purpose models for 
businessmen, surveyors and radio engi- 
neers; and pocket versions of most 
standard rules. Keuffel & Esser Co., CE-2, 
Adams & Third Streets, Hoboken, N. J. 
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NOW NEW 


MODEL 255C 
SURVEY DEPTH 
RECORDER 


more accurate, 
more versatile than ever 


EDO, acknowledged leader in the design 
and manufacture of echo-sounding de- 
vices, now offers a vastly improved Pre- 
cision Survey Depth Recorder—Model 
255C—for permanent or temporary in- 
stallation aboard vessels of every size. 
Extremely accurate, light in weight 
(only 55 Ibs.) and easy to operate, Model 
255C is the ideal recorder for deep depth, 
penetration and general underwater sur- 
vey. Accuracy is within % of 1 per cent, 
in water depths from 1-4 feet to 230 
fathoms. Bottom readings are recorded 
permanently and with knife-sharp defini- 
tion on overlapping range scales, in feet 


Hinged viewing window and housing which drops 
on to allow access to interior contribute to 
ase of operation and maintenance of Edo 
Model 255C Survey Depth Recorder. 
or fathoms. Wide transducer beamwidth 
—20 degrees at minus 10 db points—as- 
sures excellent penetration and broad 
recorder coverage. 

FOR CERTAIN SPECIFIC APPLI- 
CATIONS—such as underwater dredging 
and cable laying where detailed bottom 
contour information over a _ relatively 
small area is required—Edo also offers its 
new Model 255D. Conversion to the nar- 
row beamwidth configuration (6 degrees 
at minus 10 db points) is achieved simply 
by the exchange of certain components 
of the 255C and substitution of a spe- 
cially built transducer. 


és Send for new illustrated brochure, Dept. 2-V. 


Centrifugally applied and 
mechanically trowelled 


Linings — Somastic® Exterior Coating 
© Pipe Wrapping * Reclamation: 
Removal of Old Wrapping, Straightening, 


smooth, continuous leak- 
proof lining to inside of 16” 
to 144” pipe lines “in place” 
Applicable to fresh or salt 
water, oil, gas or industrial 
waste lines. Eliminates 
interior corrosion and leakage. 
Restores full flow coefficients. 


Centriline Process applies 


for 


th the 


Write for full information Hj 

Compact, mobile machine TODAY! he 
' moves through the line 
Specializing in Pipe Protection Problems q 
Tate and Centriline Place” A Division of 

Interior Cement Mortar Lining * “In American Pipe 
Plant” and ‘‘Railhead”’ Centrifugal ond 
Construction Co. 
t 


Spinning of Cement Mortar or Coal Tar } 


Blasting, Beveling, Testing. 


2414 East 223 St. (P.O. Box 457) 
Wilmington, Californi 


To got it dono! 
| | Dopendable | 
| 
4 
1 
1 
‘ 4 
# 
J 
J 
: 
| | 
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STANPAT 
SOLVES THE 


PROBLEM 


NEW resin-base STANPAT 
ELIMINATES GHOSTING, 


offers better adhesion qualities 
on specific drafting papers! 
THE PROBLEM 


Some of our longtime customers first called our 
ottention to the “‘ghosting’’ problem. Certain 
tracing papers contain an oil which could be 
leeched out by the STANPAT adhesive (green 
bock) cousing a ghost. 


THE SOLUTION 

A new STANPAT was developed (red back), vtiliz- 
ing @ resin bose which did not disturb the oils 
ond eliminates the ghost. However, for many spe- 
cific drafting popers where there is no ghosting 
problem, the original (green back) STANPAT is 
still preferred, 


WHICH ONE IS BEST FOR YOU? 

Send samples of your drawing paper and we will 
help you specify. Remember, STANPAT is the 
remarkable tri-acetate pre-printed with your stand- 
ord and repetitive biveprint items—designed to 
sove you hundreds of hours of expensive drofting 
time. 


SO SIMPLE TO USE 


1. PEEL 
the tri-acetate adhe- 
sive from its backing. 


2. PLACE 
the tri-acetate in 
Position on the trac- 
ing 


into position, will 
not wrinkle or come 


STANPAT CO. 
§ WHITESTONE 57, Dept. 89 
Phone: Flushing 9-1693-1611 
I C) Enclosed are samples of the drafting 
paper(s) | use (identify manufac- 
| turer). Please specify whether Rub- 
ber Bose or Resin Bose STANPAT is most 
compatible with these somples. 
(CD Send literature and samples of STANPAT. 


() Please quote price on our enclosed sketches 
i which we ore considering to hove pre-printed. 


NAME 


FIRM 


CciTy. 


ZONE___STATE 
Lee ee eee 
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Wash Water Vatves—A new 4-page 
technical bulletin W-17 describing Sur- 
face Wash Water Valves for filters has 
been published. Used for surface wash 
water applications on filters and also for 
controlling the flow of water to the fil- 
ters, these control valves are easily 
opened or closed from the operating ta- 
ble in the usual manner. Operating lay- 
outs, operation, construction and di- 
mensions are included, along with com- 
plete specifications. Golden-Anderson 
Valve Specialty Co., CE-2, 1207 Ridge 
Ave., Pittsburgh, Pa. 


Prue Hammers—A new 20-page engi- 
neering bulletin on the selection and ap- 
plication of single-acting pile hammers, 
using steam or air, with rated striking 
energy from 7260 to 30,225 foot pounds 
has been issued. Very comprehensive, it 
deals with many subjects such as rating 
of hammers, selecting size required, safe 
bearing load for piles, adaptability for 
driving, bases, plates, driving heads, 
helmets, and head blocks. Vulcan Iron 
Works, CE-2, 327 N. Bell Ave., Chicago 
12, Il. 


TanK MetTHop—A new 
method of installing insulation and 
jacketing on large storage tanks for hot 
materials, at savings of 30% or more, 
is described in a 4-page brochure. The 
booklet shows how end-welded studs, 
on which insulation and either alumi- 
num or steel skin are impaled, are ap- 
plied directly to the tanks or on light- 
weight strips that are then tack-welded 
to the tanks. Besides reducing costs, the 
method is said to result in improved 
tank appearance. Nelson Stud Welding 
Div., Gregory Industries, Inc., CE-2, 2727 
E. 28th & Toledo Ave., Lorain, Ohio. 


Compaction EquipMentT—The informa- 
tion in this 16-page booklet was pre- 
pared to assist anyone who has previ- 
ously had no opportunity to study the 
subject of soils and materials compac- 
tion, especially in connection with the 
construction of roads, streets, air strips 
and dams. Some of the types of com- 
paction equipment discussed in the bro- 
chue are: 3-wheel rollers, tandem roll- 
ers, trench rollers, and pneumatic tire 
rollers. Photographs and a glossary of 
construction terms are also included. 
The Galion Iron Works & Mfg. Co., CE-2, 
265 Park Ave., W. Mansfield, Ohio. 


Atuminum Gratinc—This new catalog 
on aluminum grating contains load ta- 
bles, engineering data and photographs 
of three types, Roll-Lock, Riveted and 
Pressure-Locked. Light weight, non-mag- 
netic, and non-corrosive, the aluminum 
grating has no maintenance cost, and its 
high strength insures many years of 
service. Kerrigan Iron Works, Inc., CE-2, 
1030 Herman St., Nashville 2, Tenn. 
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Fig. B-124-D 
Two 60” Type M Gates on Relief Cul- 
verts near Woodward Pumping Station, 
Plymouth, Pa. 


Fig. B-124-C 
Two 72” x 72” Type M-M Gates on 
Toby Creek Outlet Works, Plymouth, Pa. 


BROWN & BROWN, INC. 
LIMA, OHIO, U. S. A. 


The QUICKEST way to get 


Reinforced Concrete 


Designs Revised 1957... 
Based on Latest A.C. Building Code 


Bring your reference library up to date. 
Replace your earlier (1952) edition of the 
CRS! Design Handbook. Completely revised 
in 1957, this valuable tool will provide you 
more Reinforced Concrete Designs, all 
worked out to the latest A.C.I. Building 


Code. Send check or money order for 


$600 


Prepared by 

the Committee on 

Engineering 10-Day, Money Back 
Practice Guarantee 


NO C.O.D. ORDERS 


CONCRETE REINFORCING STEEL INSTITUTE 
38 S. Dearborn St. (Div. F), Chicago 3, Illinois 
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From the MANUFACTURERS 


EXPANDS LINE: The addition of portable pneumatic 
grinders to its line of tube maintenance tools has been an- 
nounced by Thomas C. Wilson, Inc. The firm is expanding 
into a new area of a field in which it has specialized for 
more than a quarter of a century as a major manufacturer 
of portable air-driven equipment ... NEW DEPARTMENT: 
The Thermoid Co., well-known manufacturer of industrial 
and automotive rubber and friction products, has become 
an important part of the new Thermoid Div. of H. K. Porter 
Co. (Delaware), which will manufacture and market all 
products formerly made by Thermoid Co. and Porter’s 
Quaker Rubber Div. .. . OPERATIONS TRANSFERRED: 
Dorr-Oliver Inc. has announced plans to transfer its filtra- 
tion engineering and development operations from Oakland, 
Calif. to Stamford, Conn. Part of a long-range plan for 
centralization of all filtration engineering and manufacture 
in the east, the move will provide better service to customers 
through improved engineering and production communica- 
tion . . . NEW COMPANY FORMED: Olin Mathieson 
Chemical Corp. and Textron, Inc., have announced the 
formation of a jointly owned company, Almetco, Inc., to 
produce aluminum extrusions for the two firms ... NAME 
CHANGE: The John Ulrich Co. of El Paso, IIl., has been 
incorporated under the new name of Ulmac Equipment Co., 
Inc. . .. PURCHASE ANNOUNCED: Yuba Consolidated 
Industries, Inc., has purchased Southwest Welding & Manu- 
facturing Co. of Alhambra, Calif. With plants in Alhambra 
and Richmond, Calif., Southwest Welding offers a complete 
service for the engineering, fabrication, and field construc- 
tion of heavy equipment for the atomic energy, petroleum, 
chemical, power and hydroelectric industries .. . NEW DE- 
PARTMENT: Simmonds Aerocessories, Inc. of Tarrytown, 
N. Y., announces organization of its Specialty Valve Dept., 
concentrating on design and manufacturing of mono and 
dual propellant valves for use primarily in the aircraft and 
missile field . . . HEADQUARTERS MOVED: Clayton 
Manufacturing Co., makers of dynamometers, steam gen- 
erators, steam cleaners, and portable heaters, has moved its 
Cincinnati headquarters out of the congested city center 
area into a new multipurpose facility some 10 miles north- 
east of downtown, at 3051 Exon Ave., Evendale ... NEW 
ENGINEERING BUILDING: The board of directors of the 
Four Wheel Drive Auto Co., Clintonville, Wis. manu- 
facturer of heavy-duty trucks and other specialized vehicles, 
has approved construction of a new two-story engineering 
building, it was announced . . . COMPANY ACQUIRED: 
The acquisition by Vulcan Materials Co., Birmingham, 
Alabama, of Gary Slag Corp., Gary, Indiana, has been re- 
vealed. Vulcan is one of the nation’s largest producers of 
building and construction materials . . . DISTRIBUTORS 
APPOINTED: Construction Machinery Mart, Div. of 
Strong, Carlisle & Hammond, has been appointed an author- 
ized factory distributor for Delco batteries and Packard 
automotive cables ... Wemco of San Francisco, Calif., has 
named the Cramer Machinery Co. of Portland, Ore., as dis- 
tributor for its aggregate equipment in the state of Oregon 
and southern Washington ... The G. C. Phillips Tractor Co., 
Inc., Birmingham, Ala., has been appointed exclusive dis- 
tributor by the C. S. Johnson Co., Champaign, III... . AP- 
POINTMENTS: Philip R. Hirsh, former Executive Vice 
President in charge of Sales for Lock Joint Pipe Co., has 
been appointed Chairman of the Board of Directors . . . 
Sedgwick Machine Works announces the appointment of 
Joseph M. Walsh as Western Sales Engineering Advisor 
assisting Sedgwick representatives in the West Coast and 
Mountain States .. . Edgar J. Griesbaum has been appointed 
Sales Manager of Tubular Products, Laclede Steel Co., St. 
Louis, Mo. ... William Beavin has been made Sales Repre- 
sentative in Indiana and central Kentucky for the Pump & 
Well Supply Div. of Clayton Mark & Co. . . . The board of 
directors of the National Association of Blueprint and Diazo- 
type Coaters has elected Herbert F. Bruning, president of 
the Charles Bruning Co., Inc., Mount Prospect, IIl., as 
president of the association. 
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Fabricated from carbon steel, stainless steel, 
nickel clad, stainless clad, monel clad, wrought 
iron... from 10’ diameter and larger . . . 
for a wide variety of applications. Piling, 
dredge pipe and accessories for the pipe 
line are our specialty. 

— Steel Plate Division 


Telescoping and non-telescoping forms for 
tunnels, sewers and conduits . . . air locks and 
lock doors for concrete bulkheads. . . 

jumbos for drilling, timbering and concreting... 
head frames, cages, special muck cars, 

muck bins and self-dumping skips . . . special 
equipment for underground construction. 


— Tunnel and Mine Equipment Division 
SINCE 1910 we have specialized in steel plate fabrication. 


Posey Iron has a wide background of engineering 
experience and know-how. Let us quote on your next job. 


‘POSEY IRON WORKS, INC. 


LANCASTER, PENNSYLVANIA 
NEW YORK OFFICE: GRAYBAR BUILDING 


DIVISIONS: Steel Plate Fabrication @ Brick Machinery and Mixers 
Iroquois Asphalt Plant @ Gray Iron and Steel Foundry 
Industrial Heating @ Tunnel and Mine Equipment 
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BOSEY | 
Large O.D. Pipe 
‘ 
Steel Forms’ ¥ 
| 
a) 


JANUARY 


Journals: Air Transport, Engineering Me- 
chanics, Highway, Hydraulics, Pipeline, 
Structural, Sanitary Engineering. 


1892. Meeting USAF Blast Fence Re- 
quirements, by Temple A. Tucker. (AT) 
This paper examines: (a) past blast-fence 
requirements and, (b) a new requirement 
generated by the B-52 and how the Air 
Force is meeting it. 


1893. Compressive Strength of Com- 
pacted Snow, by Gunner S. Pedersen. 
(AT) Tests carried out with 10 cm cubes 
of compacted snow to determine the 
compressive strength and its variations 
with density are described. 


1894. Vortex Formation and Resistance 
in Periodic Motion, by John S. McNown 
and Garbis Keulegan. (EM) Variations 
in coefficients of resistance and inertia 
have been correlated in laboratory tests 
on the basis of the interval required for 
the formation of a vortex. 


1895. Applications of Electrical Ana- 
logs of Static Structures, by Frederick L. 
Ryder. (EM) This paper reviews prob- 
lems concerning 3-dimensional frames, 
non-linear structures, partitioning of 
complicated structures to permit simula- 
tion on small analog instruments, applied 
deflections and thermal effects, and re- 
lated experimental work. 


1896. On Longitudinal Waves in an 
Elastic Plate, by E. Volterra and E. C. 
Zachmanoglou. (EM) The problem of 
dispersion of longitudinal waves in an 
elastic infinite plate is examined. Nu- 
merical results are compared with those 
obtained by applying the exact theory 
given by Lamb. 


1897. The Elastic Stability of Thin 
Spherical Shells, by Gideon P. R. von 
Willich. (EM) Theoretical work relating 
to elastic buckling of thin spherical shells 
is reviewed. A theory is presented for de- 
termining buckling pressures of shallow 
thin spherical shells under external pres- 
sure. 


1898. Simplification of Dimensional 
Analysis, by Charles C. Bowman and 
Vaughn E. Hansen. (EM) Two succesive 
methods for simplifying the conventional 
method of dimensional analysis are pre- 
sented. 


1899. Early Soil-Cement Research and 
Development, by Miles D. Catton. (HW) 
The scientific and engineering principles 
applied, and the testing procedures in- 
volved in the Portland Cement Associa- 
tions research and development work on 
mixtures of solid cement are presented. 


1900. Highway Traffic Estimation by 


Linear Programming, by E. L. Killin 
(HW) Linear programming may hold 
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the key to obtaining solutions to traffic 
estimation problems. The resulting solu- 
tion compared favorably with that ar- 
rived at by conventional methods. 


1901. Radar For Rainfall Measure- 
ments and Storm Tracking, by Glenn E. 
Stout. (HY) The present status of re- 
search in the United States on the utiliza- 
tion of radar for measuring precipitation 
is reviewed. 


1902. Interim Consideration of the 
Columbia River Entrance, by John B. 
Lockett (HY) Dredging to secure a 48- 
foot channel depth at the mouth of the 
Columbia River reveals the need for re- 
evaluation of forces controlling the en- 
trance area. 


1903. Air Model Studies of Hydraulic 
Downpull on Large Gates, by W. P. 
Simmons, Jr. (HY) Air model studies 
were used to determine the hydraulic 
downpull forces on a large fixed-wheel 
gate and on a slide gate. The applicabil- 
itv of air tests for this work is reviewed. 


1904. Application of Snow Hydrology 
to the Columbia Basin, by Oliver A. 
Johnson and Peter B. Boyer. (HY) Appli- 
cations to daily snowmelt and seasonal 
runoff forecasting for several sub-basins 
of the Columbia River are shown. 


1905. Flow Testing by Ammonia Dis- 
placement, by Jack N. White and T. N. 
Thawley (PL) The history, equipment, 
techniques and procedures for the am- 
monia displacement method in develop- 
ing and executing flow efficiency determi- 
nations for large diameter natural gas 
transmission lines are examined. 


1906. Pipeline Construction in the 
Past, Present and Future, by James W. 
Hall. (PL) This paper considers im- 
provements in the art of pipeline con- 


struction of large diameter, long distance 
oil and gas lines. Future developments 
are briefly outlined. 


1907. A Boring Method for Pipeline 
Construction, by James C. Fisher. (PL) 
This paper describes a construction meth- 
od for driving of pipes below ground 
surface by jacking and boring. 


1908. Gilsonite Solids Pipe Line, by E. 
F. Fulkerson and J. E. Rinne. (PL) The 
features of a 72-mile solids pipe line, con- 
siderations affecting its design, construc- 
tion, and problems that have developed 
are given. 


1909. Strength of Reinforced Concrete 
Beams, by Sidney A. Guralnick. (ST) 
Rational interaction equations for the 
failure of plain concrete under stress are 
developed on the basis of Mohr’s failure 
theory. 


1910. Elastic Resistance of Reinforced 
Concrete Beams, by G. R. Swihart, J. R. 
Allgood and W. A. Shaw. (ST) A theory 
is presented for determining the static 
resistance characteristics of uniformly 
loaded reinforced concrete beams. Atten- 
tion is given to predicting ultimate de- 
flection. 


1911. Design of Pitched and Curved 
Timber Diaphragms, by Henry J. Degen- 
kolb. (ST) A review of the internal ac- 
tion of timber diaphragms is presented 
together with a study of the stresses 
caused by curving or sloping portions of 
the diaphragm to conform to common 
truss shapes. 


1912. Timber Bridges on the Railways, 
by C. V. Lund. (ST) The use and ad- 
vantages of timber trestles on railways 
are given. Specifications, features of de- 
sign and construction, and a resume of 


ORDER FORM FOR PROCEEDINGS 
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it from this section, insert the label in an envelope, and mail to ASCE, 33 West 
39th St., N.Y. 18, N.Y. Please make the mailing label legible—correct delivery is 
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current studies toward improved design 
are presented. 


1913. Timber Fastenings, by Ralph H. 
Glass. (ST) This paper presents the role 
of fastenings in new construction meth- 
ods for light framing, and a new “family” 
of light-gage devised for trussed rafter 
connections. 


1914. On the Solution of Rigid Frames 
by the Column Analogy, by Thomas D. 
Y. Fok and Tung Au. (ST) This paper 
provides a proof for the application of 
the column analogy to the analysis of 
single-span rigid frames of any degree of 
redundancy. 


1915. Load Considerations for Beams, 
by F. P. Drew. (ST) The cumulative 
duration of stress in railroad bridge 
stringers determined indicates that con- 
sideration may be given to increased fiber 
stresses in bending over currently allow- 
able working stresses for trestles sub- 
jected to ordinary traffic. 


1916. Discussion of Proceedings Paper 
1658, 1659, (AT) W. K. Laing, G. S. 
Cooper, and Morris E. Adams on 1658. 
J. F. Newberg on 1659. 


1917. Discussion of Proceedings Paper 
1693 (EM) A. T. Matthews on 1693. 


1918. Discussion of Proceedings 
Paper 1380, 1525, 1626, 1799. (HW) 
Elmer B. Isaak no closure to 1380. Jack 
E. Leisch closure to 1525. John G. Demp- 
sey on 1626. William Zuk on 1799. 


1919. Discussion of Proceedings Paper 
1455, 1585, 1663, (HY) J. C. Stevens 
closure to 1455. C. O. Clark on 1585. Leo 
R. Beard on 1663. 


1920. Discussion of Proceedings Paper 
1577, 1677, (PL) M. B. McPhersen and 
J. V. Radziul on 1577. W. T. Ivey, John 
F. Schomaker on 1667. 


1921. Discussion of Proceedings Paper 
1179, 1274, 1461, 1533, 1534, 1678, 1703, 
1715, 1717, 1777, 1782, 1848, (SA) 
Morris M. Cohn no closure to 1179. 
Sterling Brisbin no closure to 1274. J. C. 


Stevens and Richard Kolf closure to 1461. 
Gaurchandra Ghosh closure to 1533. C. G. 
Gunnersen closure to 1534. Herbert 
Moore on 1678. C. H. J. Hull on 1703. 
Louis Finaly on 1715. Edwin B. Cobb and 
Allen J. Burdoin on 1717. Samuel A. 
Greeley on 1777. Charles H. Capen on 
1782. J. C. Stevens on 1848. 


1922. Discussion of Proceedings Paper 
1354, 1510, 1695, 1696, 1708, 1709, 1711, 
1712, 1722, 1818, (ST). Robert E. Mc- 
Clellan no closure to 1354. Bengt Broms 
and I. M. Viest closure to 1510. Lydik 
S. Jacobsen, A. A. Eremin on 1695. Alfred 
L. Miller, Henry J. Degenkolb on 1696. 
Jacob Feld on 1708, 1709, 1711, 1712. 
Andrew Reti, Alexander Dodge on 1722. 
D.C. Gazis corrections to 1722. Homer 
M. Hadley on 1818. 


1923. The Rapid Design of Beams in Tor- 
sion, by Cedric Marsh. (EM) This paper 
shows how simple beam formulas can be 
extended to deal with torsion and how, 
by considering torsional rigidity and 
torsion-bending rigidity separately, re- 
sults of acceptable accuracy can be ob- 
tained. 


1924. Construction and Use of Models 
in Highway Planning, by F. B. Crandall. 
(HW) Construction procedure and ma- 
terials used in building scale models of 
projected highway interchange facilities 
and the use made of completed models 
in highway programming and planning 
are studied: 


1925. The Highway Cost Allocation 
Study, by G. P. St. Clair. (HW) De- 
termining costs and benefits derived from 
use of federal-aid highways by vehicles 
of different dimensions and weights is 
the objective. Benefits to non-users are 
also studied. 


1926. Pipeline Instrumentation and 
telemetering Systems, by Michael D. Alt- 
fillisch. (PL) This paper describes and 
defines the basic elements required in 
measurement, control and telemetering 
systems. Intergration of these elements 
into complete systems is illustrated. 


1927. Inventory of Highway Needs, by 
R. C. Blensly, (HW) The procedures em- 
ployed in Oregon to develop the need 
estimate for 12 systems considered to 
provide highways, roads, and streets for 
1975 traffic volumes are outlined. 


1928. Vehicle Weight Phase of the 
Section 210 Study, by C. K. Glaze. (HW) 
This study examines truck weight and 
usage data as essential in highway design, 
administration, and finance. Weights 
were obtained at locations representative 
of the rural and urban federal-aid high- 
way systems. 


1929. Field Test of the Movement of 
Radioactive Cations, by Ben B. Ewing 
(SA) A synthesized radioactive waste in- 
jected into a confined permeable under- 
ground formation was traced by radio- 
assay of samples from monitoring walls. 
Results were correlated with field-scale 
hydraulic flow tests and a laboratory 
investigation of ion-exchange properties 
of earth material taken from the same 
formation. 


1930. Treatment of Liquid Radioactive 
Wastes, by Conrad P. Straub. (SA) A 
review is presented of the methods used 
in handling, treating, and disposing of 
liquid radioactive wastes in the United 
Kingdom and Europe. 


1931. Water Pollution in our Changing 
Environment, by C. H. Atkins. (SA) The 
increase in water usage has brought many 
challenges in the control of water pollu- 
tion. All concerned must do their utmost 
to conserve and protect our water re- 
sources. 


1932. Radioactive Pollutants, Progress 
Report of Task Force VI of the Commit- 
tee on Atmospheric Pollution of the Sani- 
tary Engineering Division. (SA) This re- 
port recognizes the extent of the airborne 
pollutant hazards being created by the 
expanded use of radioactive tracers and 
energy. Maximum contrations, as well as 
survey methods, instrumentation, and 
cleaning devices are examined, 
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Listed alphabetically by areas, states, cities pont { name 


VICES | 


AIRPORT FUELING SYSTEMS, INC. 
Specialists in Design of Liquid Handling 
Systems, 

1212— 18th Street, N.W. 
Washington 6, D. C. 


KNOERLE, GRAEF, BENDER & 
ASSOCIATES. INC. 


Consulting Engineers 
Highways, Bridges, Airports, Water-front 
tructures 


| 20088. Calvert St., Baltimore 2, Maryland 
| 155 North Wacker Dr., Chicago 6, Illinois 


WHITMAN, REQUARDT 
AND ASSOCIATES 

Engineers 
Sewerage and Water Systems, Highways 
Airports, Industrial ond Power Plants and 

Other Structures 
Reports e Designs Specifications e 
Supervision 


1304 St. Paul Street Baltimore 2, Md. 


MADDOX AND HOPKINS 
Engineers and Surveyors 


Plane and Geodetic Surveys 
Topographic Maps e Photogrammetry 
Highwoys, Utilities, Structures 


| 8506 Dixon Ave. Silver Spring, Md. 


CLARKESON ENGINEERING 
COMPANY, INC. 

Highwoys, Bridges, Structures, Airports, 
Dams, Traffic Surveys, Reports, 
Waterfront Facilities 
285 Columbus Avenue, Boston 16, 
Massachusetts, Suite 200, 2000 P Si. 
NW, Washington 1, D. C. 


The Thompson & Lichiner Co., Inc. 
Civil and Industrial Engineers 
Design, Supervision, Testing, 
Engineering and Production Studies 


Special Structures, Tunnels, Airports, 
Highways, Foundations 


Office and Laboratory « Brookline, Mass. 


FRANK L. EHASZ 


Consulting Engineers 
, Highways, Expressways, Bridges, 
Port De t, Airports, 
Dams, Flood Control, Tunnels, 
Sewerage, Water ‘Supply 
40-29 27th Stree! 
Long Island City 1, N. Y. 


FAY, as & THORNDIKE, 


Airports, ‘Bridges, Express press Highwoys 
Water Supply, Sewerage and Drainage 
Port and Terminal Works, industrial Bidgs. 
Incinerators and Power Plants 


Boston, Massachusetts 


JACKSON & MORELAND, INC, 
JACKSON & MORELAND 
INTERNATIONAL, INC. 

i s and 
Electrical e Mechanical Structural 
Design and Supervision of Construction 


or 
Utility, Industrial and Atomic Projects 
Surveys @ Appraisals e Reports 
Machine Design e Technical Publications 
Boston—New York 


METCALF & EDDY 
Engineers 


“Investigations Reports Design 

Supervision of Construction 

and Operation 
Valuation 


Management laboratory 


Statler Building * Boston 16 


BENJAMIN S. SHEINWALD 
Architectural Consultants 
on 
Engineering Projects 
Design Supervision Reports 


85 South Street Boston 11, Mass. 


CRANDALL DRY DOCK 
ENGINEERS, INC. 


Railway Dry Docks, Floating Dry Docks, 
Basin Dry Docks, Shipyards, 
Port Facilities 
Investigation, Reports, Design 


238 Main St. Cambridge 42, Mass. 


AMMANN & WHITNEY 
Consulting Engineers 
Design and Construction Supervision of 
Bridges, Highways, Expressways, Buildings, 
Special Structures, Airport Facilities 
111 Eighth Avenue, New York 11, N. Y. 
724 E. Mason St., Milwaukee 2, Wisc. 


GOODKIND & O'DEA 

Consulting Engineers 

Design and Supervision 

Foundations, Structures, Highways 

610 Bloomfield Ave., Bloomfield, N. J. 
1214 Dixwell Avenue, Hamden, Conn. 
325 Spring Street, New York, New York 
7956 Oakton Street, Chicago 31, Illinois 


JOSEPH S. WARD 


Consulting Soil and 
Foundation Engineer 


Site Investigation, Boring Supervision, Lab- 
oratory Soil Testing, Foundation and Pave- 
ment Analysis and Design, Construction 
Supervision, Engineering Reports 
and Consultation 
91 Roseland Avenue Caldwell, N. J. 


GREER ENGINEERING 

Associates 
Soils Engineers 
Site Investigations; Foundation Analyses for 
Buildings, Bridges, Airports, Highways, Earth 
Dams. Pavements; Field Inspection; labora- 
tory and Field Testirg for oll types of Earth- 
work. 


98G d Avenue, Montclair, N. J. 


DIVISION ENROLLMENT FORM 


American Society of Civil Engineers 
33 West 39th Street, New York 18, New York 


lam already enrolled 
or 

(_] | wish to be enrolled 

in the 

Division and receive auto- 

matically the Journal of 

that Division. 


In addition, | wish to be 
enrolled in the 


Division and receive auto- 
matically the Journal of 
that Division. 


EDWARDS AND KELCEY 


Highwoys— Structures 
Traffic—Parking 
Terminal Facilities 


3 William Street, Newark 2, New Jersey 


Consulting Engineers 
Airports eH ighways Dams Structures 
Foundations e S ion e Pavements 
415 Froflnghuyesn Ave., Newark 5, N. J. 
4201 Sunset Bivd., Los ‘Angeles 29, Cal. 
1421 47th Ave., Sacramento 22, Cal. 
1146 Howard St. San Francisco 3, Cal. 


LOUIS BERGER & ASSOCIATES 
Consulting Engineers 
Design Supervision 


Studies 
E Airfields 


(Signature) 


(Please print name) 


(Membership grade) 


Structures Foundations 


177 Oakwood Ave., Orange, N. J. 
2nd and Locust Sts. Harrisburg, Penna. 
200 S. Main Street, Salt Lake City, Utah 
40 rue du Rhone, Geneva, Switzerland 


PLEASE PRINT MAILING ADDRESS ONLY 


(Number and Street) 


(City) 


8. K. HOUGH 
Consulting Engineer 
Seil and Foundation Engineering 
Site Investigation, Soil Testing, Design 
Analysis for Earthworks, Foundations and 
Pavements, Field Inspection, Engineering 
Reports, Consultation 


121 E. Seneca St. ithaca, New York 


ANDREWS & CLARK 
Consulting Engineers 


305 East 63rd Street 
New York 21, N, Y. 


BARSTOW, MULLIGAN & VOLLMER 
Engineers 
Bridges, Highways, Parks 


49 West 45th Street 
New York 36, New York 


BOGERT AND CHILDS 
Consulting Engineers 


Clinton L. Bogert Fred S. Childs 
Ivan L. Bogert Donald M. Ditmars 
Robert A. lincoln Charles A, Manganaro 
William Martin 
Water and Sewage Works e Refuse Dis- 
posal e Drainage ¢ Flood Control « 
Highways & Bridges ¢ Airfields 
145 East 32nd St., New York 16, N. Y. 


BOWE, ALBERTSON & ASSOCIATE 
Engineers 
Sewage ond Water Works e Industrial 
Wastes ¢ Refuse Disposal e Municipal Proj- 
ects Industrial Buildings Reports Plans 
Specifications e Supervision of Construc- 
tion and Operation e Valuation Laboratory 
Service 


75 West! Stree! New York 6, N. Y. 


BLAUVELT ENGINEERING CO. 
Consulting Engineers 
Highways 
Bridges 
Reports 


468 Fourth Ave. New York 16, N. Y 


BUCK, SEIFERT AND JOST 
Consulting Engineers 
Water and sewage works, industrial wastes 
disposal, hydraulic developments, dams, 
flood control. Chemical and biological 
laboratory. 


112 East 19th Street, New York 3, N. Y. 


THOMAS CRIMMINS CONTRACTING 
COMPANY 
Established 1848 
Difficult Rock Excavation, Heavy Foundations, 
Caissons and Underpinning 
624 Madison Ave. New York 22, N. Y. 
Et 5-0270 
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Listed Ee by areas, states, cities and names 


FARKAS & BARRON 
Consulting Engineers 
Designs Supervision Reports e Highways 
Expresswoys Bridges Housing e Public, 
Commercial and Industria! Buildings ¢ Special 
Structures, Marine Structures ¢ Airports 
5 Beekman Street, New York 38, N. Y. 
11 Commerce Street, Newark, N. J. 
173 West Madison Street, Chicago, Illinois 
7 Adelaide Street East, Toronto, Canada 


STEPHEN M. OLKO 
Consulting Engineer 
Reports and Designs 
Soil Mechanics—Foundations 
Marinas—Port Facilities 
Structures—Highways—Airfields 
50 E. 42 Street, New York 17, New York 
OXford 7-6831 


GIBBS & HILL, INC. 
CONSULTING ENGINEERS 
Water, Sewage & Industrial Waste Treat- 
ment Works—Roads, Bridges & Railroads— 
Conventional & Nuclear Power Generation 
—Electric Transmission & Distribution Sys- 
tems—lIndustrial & Communication Facilities. 
New York 1, N. Y. Pennsylvania Station 
Los Angeles 14, Calif. 10 W. 6th St. 
Tampa 1, Fia. 608 Tampa St. 


HARDESTY & HANOVER 
Consulting Engineers 


tong Span and Movable Bridges, Han- 

over Skew Bascule, Grade Eliminations, 

Foundati ys and Thruways, 

Other Supervision, Appraisals 
and Reports 


101 Park Avenue, New York 17, N. Y. 


FREDERIC R. HARRIS, INC. 
Consulting Engineers 
Economic Surveys and Reports 
Engineering investigations and Reports 
Design and Supervision of Construction 
Port and Harbor Facilities e Highwoys, 
Expressways and Bridges e Power and 
industrial Plants e Airport Facilities 
27 William St. 1915 Tulane Avenue 
New York 5, N. Y. New Orleans, La. 


HAZEN AND SAWYER 
neers 
Richard Hazen Alfred W. Sawyer 
H. E. Hudson, Jr. 

Water and Sewage Works 
Industrial Waste Disposal 
Drainage and Flood Control 
122 East 42nd St. 3333 Book Building 
New York 17, N. Y. Detroit 26, Mich. 


JOHN J. KASSNER & CO 
Consulting Engineers 


Highways, Bridges, Structures e Sewerage 
and Drainage e Waterfront Construction 
Site Engineering and Recreational Facilities 
Reports, Designs, Contracts and Speci- 
fications, Supervision of Construction 


6 Church Street New York 6, N. Y. 


KING & GAVARIS 
Consulting Engineers 


Bridges, Highways, Tunnels 
Waterfront Structures, Reports 
Investigations, Foundations 
Design & Supervision of Construction 


425 Lexington Ave. New York 


LEGGETTE, BRASHEARS 
& GRAHAM 
Consulting Ground Water Geologists 
Water Supply, Salt Water Problems, 
Dewatering, Recharging, Investigations, 
Reports 


551 Fifth Avenue, New York 17, N. Y. 


MORAN, PROCTOR, MUESER 
& RUTLEDGE 
Consulting Engineers 
Foundations for Buildings, Bridges and Dams, 
Tunnels, Bulkheads, Marine Structures, Soil 
Studies and Tests, Reports, Design and 
Supervision 
415 Madison Ave., New York 17, N. Y. 
Phone: El 5-4800 


PARSONS, BRINCKERHOFF, HALL 
& MACDONALD 


Engineers 
Bridges, Highways, Tunnels, Airports, Sub- 
ways, Harbor Works, Dams, Canals, Traffic, 
Parking and Transportation Reports, Power, 
Industrial Buildings, Housing, Sewerage and 
Water Supply 


165 Broadway New York 6, N. Y. 


E. LIONEL PAVLO 
Consulting Engineer 
Design, Supervision, Reports 
Bridges, Highways, Expressways 
Marine Structures, Industrial Construction 
Public Works, Airports 


642 Fifth Avenue New York 19, N. Y. 


MALCOLM PIRNIE ENGINEERS 
Malcolm Pirnie Ernest W. Whitlock 
Robert D. Mitchell Carl A. Arenander 

Malcolm Pirnie, Jr. 
MUNICIPAL AND INDUSTRIAL 
Water Supply — Water Treatment 
Sewage and Waste Treatment 
Drainage @ Sewerage e Refuse Disposal 
25 West 43rd Street, New York 36, N. Y. 


THE PITOMETER ASSOCIATES, INC. 
Engineers 
Water Waste Surveys 
Trunk Main Surveys 
Water Distribution Studies 
Water Measurement and Special 
Hydraulic Investigations 


New York, 50 Church St. 


ALEXANDER POTTER ASSOCIATES 
Consulting Engineers 
Water Works Sewerage, Drainage, Refuse 


Incinerators, Industrial Wastes, 
City Planning 


50 Church Street New York 7, N. Y. 


PRAEGER KAVANAGH 


Engineers 


126 East 38th Si. New York 16, N. Y. 


SEELYE STEVENSON VALUE & KNECHT 
Consulting Engineers 
Richard £. Dougherty, Consultant 
Manufacturing Plans 


Heavy Engineering 
Structural Mechanical Electrical 


101 Park Ave. New York 17, N. Y. 


SEVERUD « ELSTAD « KRUEGER 
ASSOCIATES 


Consulting Engineers 


Structural Design Supervision Reports 
Buildings ¢ Airports ¢ Special Structures 


415 Lexington Ave., New York 17, N. Y. 


SINGSTAD & BAILLIE 
Consulting Engineers 
Ole Singstad David G. Baillie, Jr. 


Tunnels, Subways, Highways, 

Foundations, Parking Garages 

Investigations, Reports, Design, 
Specifications, Supervision 


24 State St. New York 4, N. Y. 


FREDERICK SNARE CORPORATION 
Engineers ¢ Contractors 


Harbor Works, Bridges, Power Plants 
Dams, Docks and Foundations 


233 Broadway, New York 7, N. Y. 
Havana, Lima, Peru 
Bogota, Colombia Caracas, Venezuela 

D. B. STEINMAN 
Consulting Engineer 
BRIDGES 


Design, Construction, Investigation, Re- 
ports, Strengthening, Advisory Service 


117 Liberty Street, New York 6, N. Y. 


TIPPETTS « ABBETT « 
McCARTHY « STRATTON 
Engineers 
Ports, Harbors, Flood Control Irrigation 
Power, Dams, Bridges, Tunnels 
Highways, Railroads 
Subways, Airports, Traffic, Foundations 
Water Supply, Sewerage, Reports 
Design, Supervison, Consultation 


62 West 47th Street, New York City 


LAWRENCE S. WATERBURY 
Consulting 
26 Broadwa 
New York 4, N ¥. 
Bowling Green 9-9298 


E sand Ci tors 


80 Broad S!., New York 4, N. Y. 


LOCKWOOD, KESSLER 
& BARTLETT, INC. 
Engineers Surveyors 
Civil Engineering Investigations, Reports and 
Designs, Supervision of Construction, Seismic 
Subsurface Investigation, Cadastral, Geo- 
detic, Topographic & Engineering Surveys 
Photogrammetric Engineering and Mapping 
One Aerial Way Syosset, New York 


YULE, STICKLEN, JORDAN & McNEE 
Engineers 
Highways, Bridges, Airports 
Design, Investigations, Reports 
Supervision of Construction 
Civil, Structural, Mechanical, Electrical 
23rd and Markets 309 South Broad St. 
Camp Hill, Pa. Philadelphia 7, Pa. 
5564 North High St. 

Columbus, Ohio 


Sewage 


count, 


grade is....0. 


American Society of Civil Engineers 
33 West 39th Street, New York 18, N. Y. 


Treatment 
Plant Desiqu 


A joint ASCE-FSIWA committee has worked 
for several years to produce the latest in the 
series of Manuals of Engineering Practice. Copies 
of this manual can be obtained by completing the 
accompanying coupon. The list price is $7.00 
and ASCE members are entitled to a 50% dis- 


Please send me......copy(s) of Manual 36. Enclosed 
is my remittance of $......My ASCE membership 


Print Name 


Address 


Zone 


++ of M36 
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Listed a by areas, states, cities and names 


CORPORATION 
Consulting Engineers 
and Surveys Roads ond Streets 
wer Systems e Water Works 
Planning Airports 
Bridges Turnpikes Doms 
Executive Offices 


Pennsylvanio 
Washington, D. Pittsburgh, Pa. 
Rochester, N. Y. Saigon, Vietnam 


GANNETT FLEMING CORDDRY & 
CARPENTER, INC. 
Engineers 

Doms, Woter Works, Sewage, Industrial 
Waste and Garbage Disposal Highways 
| Bridges ond Airports, Traffic ond Parking 
eA ions, and Reports 

HARRISBURG, PENNA. 
Pa. Philadelphia, Pa. 

Beach, Fia. 


MODJESKi AND MASTERS 
Consulting Engineers 
F. Masters 
2 H. Randall 4. R. Glese 
H. J. Engel 


W. Henson 
‘a and Supervision of Construction 
Inspection and Reports 
Bridges, Structures and Foundations 
P.O. Box 167 Philadelphia, Pa. 
Harrisburg, Pa. New Orleans, La. 


AERO SERVICE CORPORATION 


Integrated surveying and mapping services— 
including soils and sub-surface studies—for 
Highwoys, Water Supply, Doms, Airports, 
Municipal Developments, and other lorge 
engineering projects. Also associated elec- 
tronic Computing services. 


210 E. Courtland St., Philadelphia 20, Pa. 


ALBRIGHT & FRIEL INC. 
CONSULTING ENGINEERS 


Woter, Sewage, industriol Wastes and 
incineration Problems, City Planning, High- 


woys, Bridges and Airports, Dams, Flood 
Control, Industrial Buildings, Investigations, 
Reports, Appraisals and Rates 
Three Penn Center Plaza 
Philadeiphie 2, Pa. 


LAWRENCE T. BECK AND 
ASSOCIATES 


Engineers and Consultants 


Philadelphia New York Washington 


HUNTING, LARSEN & DUNNELLS 
Engineers 


Industrial Plants e Warehouses 
Commercial Buildings ¢ Office Buildi 
Laboratories Steel and Reinforced 
Concrete Design Supervision 
Reports 


1150 Century Bidg., Pittsburgh 22, Pa. 


MORRIS KNOWLES INC. 
Engineers 


Water Supply and Purification 
Sewerage and Sewage Disposal 
Valuations, Laboratory, City 
Planning 


1312 Park Bidg., Pittsburgh 22, Pa. 


PENNSYLVANIA 
DRILLING COMPANY 
Subsurface Explorations. Grouting 
Industrial Water Supply. Minera! Prospecting 
large Diameter Drilled Shafts 
Reports 
1205 Chartiers Ave. Pittsburgh 20, Pa. 


ASSOCIATES, INC. 
g s and C 
Surveys Design Supervision 
Sanitary Engineering 
Industrials and Utilities 
Domestic and Foreign 


525 Lancaster Avenue, Reading, Pa. 
New York « Washington 


MICHAEL BAKER, JR., INC. 
The Baker Engineers 
Civil Engineers, Planners, and Surveyors 
Airports, Highways, Sewage Disposal Sys- 
tems, Water Works Design and Operation, 
City Planning, Municipal Engineering, All 
Types of Surveys 
Home Office: Rochester, Pa. 
Branch Office 
Jackson, Miss. Harrisburg, Pa. 


SPRAGUE & HENWOOD, INC. 


Foundation Investigations e Soil Testing and 
Test Borings e Grout Hole Drilling ond 
Pressure Grouting e Diamond Core Drilling 


Scranton, Pa. New York, N. Y. 

Philadelphia, Pa. Grand Junction, Colo. 

Pittsburgh, Pa. Atlanta, Georgia 
Buchans, Newfoundland 


JUSTIN & COURTNEY 
Consulting Engineers 


Joe!B. Justin Neville C. Courtney 


Dams and Power Problems 
Hydro Electric Developments 
Foundations 


121 S. Broad St. Philadelphia 7, Pa. 


H. A. KULJIAN & COMPANY 
Engineers and Architects 


Power Plants (steam, hydro, diesel) 
Industrial Buildings e Army & Navy 
instollations Airports, Hongors 
Water and Sewoge Works 


Design ¢ Investigations © Reports ¢ Surveys 
1200 No. Broad Si. Phila. 21, Pa. 


BUCHART ENGINEERING CORP. 
Consulting Engineers 

Sewer Systems—Sur- 

Dams— Reports— Su- 

Municipal— Structures 


Highways— Bridges- 
veys— Water Works 
pervision— industrial 


55 S. Richland Ave., York, Pa. 


Lancaster, Pa. Washington, D. C. 
Cc. W. RIVA CO. 
Edgar P. Snow John F. Westmon 


Highways, Bridges, Tunnels, Airports, 
Sewerage, Water Supply, Soil Tests, 
Reports, Design and Supervision 
Great Neck, N. Y. Prov. 3, R. 1. 
No. Attleboro, Mass. 


Additional Professional Cards 


on Pages 144, 145 and 147 


MID-WESTERN 


ALVORD BURDICK & HOWSON 
Consulting Engineers 
Water Works, Sewerage, Water Purifico- 


tion, Sewage Treatment, Flood Relief, Power 
Generation, Drainage, Appraisals 


20 North Wacker Drive, Chicago 6, ill. 


CONSOER, TOWNSEND 
& ASSOCIATES 
Water Supply, Sewerage, Flood Control 
and Drainage, Bridges, Express Highways, 
Paving, Power Plants, Appraisals, Reports, 
Traffic Studies, Airports, Gas and Electric 
Transmission Lines 


360 E. Grand Ave., Chicago — 
Indi St., ind. 


GREELEY AND HANSEN 
Water Supply, Water Purification, Sewer- 
age, Sewage Treatment, Refuse Disposal, 


industria! Wastes 


220 S. State St-eet, Chicago 4, Illinois 


DeLEUW, CATHER & COMPANY 
Consulting Engineers 
Public Transit Subwoys 
Traffic & Parking Railroad Facilities 
Expresswoys industrial Plants 
Grade Separations Municipal Works 
Urban Renewal! Port Development 
150 North Wacker Drive, Chicago 6 
San Francisco Toronto Oklahoma City 


HARZA ENGINEERING COMPANY 
Consulting Engineers 
Calvin V. Davis E. Montford Fucik 
Richard D. Harzo 


Hydroelectric Plants and Dams 
Transmission Lines 
Flood Control, Irrigation 
River Basin Development 


400 Wes! Madison Stree! Chi-ago6 


JENKINS, MERCHANT & NANKIVIL 
Consulting Engineers 
Gas Systems 


‘ater Systems 
Sewerage Systems 


Municipal Improvements 
Highwoys & Airports 
Power Development 
Traffic Surveys Industria! Plants 
Flood Control Recreational Facilities 
Investigations and Reports 


801-805 East Miller St. Springfield, III. 


CLARK, DAILY & DIETZ 
Consulting Engineers 
James G. Clark Jess C. Dietz 
Eugene J. Daily W. Don Painter 
Expressways e Structures e Sanitary e Civil 
211 Race, Urbana, Illinois 
188 Jefferson, Memphis, Tennessee 


NED L. ASHTON 
Consulting Engineer 


Aluminum and Steel Structures 
Bridges and Paraboloidal Antennas 
Swimming Pools and Foundations 
Welded Design and Strengthening 


820 Park Road lowa City, lowa 


BLACK & VEATCH 
Consulting Engineers 
Water, Sewage, Electricity, Industry, Reports, 


Design Supervision of Construction Investi- 
gations, Valuation and Rates 


1500 Meadow Lake Parkway 
Kansas City 14, Missouri 


BURNS & McDONNELL 


Engineers Architects Consultants 


Kansas City, Missouri « P.O. Box 7088 
Phone: DElmar 3-4375 


HOWARD, NEEDLES, TAMMEN & 
BERGENDOFF 


Consulting Engineers 
Bridges, Structures, Foundations 
Express Highways 
Administrative Services 
1805 Grand Avenue 99 Church Street 
Kansas City 6, Mo. New York 7,N. Y. 


C. MARTIN RIEDEL 
Consulting Engineer 


Chemical Soil Solidification Engineering 


‘or 
Tunnels, Shafts, Mines, Foundations 
Underground Structures 


SVERDRUP & PARCEL ENGINEERING CO. 
Engineers © Architects 


Bridges, Structures and Reports 
Industrial and Power Plant 
Engineering 


915 Olive Street, St. Lovis 1, Mo. 


7650 S. Laflin St. | Chicago 20, Illinois 417 Montgomery Street, 
29-27 41st Ave., Long island City 1, N.Y. San Francisco 4, Cal. 
SOIL TESTING SERVICES, INC. A. L. ALIN 


Consulting Engineers 
John P. Gnaedinger Carl A. Metz 
Sub-Surface Investigations, Laboratory test- 
ing, Inspection, Engineering Reports And 
Design of Foundations 
1827 No. Harlem Ave., Chicago 35, Ill. 
Kenilworth, N. J.—San Francisco, Calif. 
Vedado Hana, Cuba 


STANLEY 
ENGINEERING COMPANY 
Consulting Engineers 


208 S. LaSalle Street Hershey Building 
Chicago 4, Illinois Muscatine, lowa 


Consulting Engineer 


5927 N. 24 Stree! 
Omaho 10, Nebraska 


Doms, Hydroelectric Power 
Flood Control 


HAZELET & ERDAL 
Consulting Engineers 
Design, Supervision, Investigations, Reports 
Fixed Bridges Movable Bridges 
Expressway Systems Harbor Works & Dams 
Dixie Terminal Bidg., Cincinnati 2, O. 
Monadnock Block, Chicago 4, Ill. 
Oding Bidg., Lansing 33, Mich. 
Commerce Bidg., Louisville 2, Ky. 
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VOGT, IVERS, SEAMAN & ASSOC. 
Engineers-Architects 
Highwoys — Structures — Expressways 
Industrial Bldgs. — Harbor Facilities 
Airports — Dams — Docks 
Surveys — Reports 
34 W. Sixth St., Cincinnati 2, O. 
20 N. Wacker Dr., Chicago 6, Ill. 


THE AUSTIN COMPANY 


Design Construction Reports Plant 
Location Surveys e Domestic and 
Foreign Work 
16112 Euclid Avenue, eee Ohio 
New York Detroit Oakland 
Chicago Houston 
Los Angeles 


HAVENS AND EMERSON 


H. H. Moseley 
F. S. Palocsay 


Mock 
Frank C. Tolles, Consultant 
Consulting Engineers 
Water, Sewerage, Garbage, Industrial 
Wastes, Valuation, Laboratories 
Woolworth Bidg. 


Leader Bidg. 
Cleveland 14, O. New York 7, N. Y. 


THE OSBORN 
ENGINEERING COMPANY 


Designing ¢ Consulting 
Industrial Plants 


Stadiums Grand Stands 
Bridges Garages 


7016 Euclid Ave. 


Office Buildings 
Field Houses 
laboratories 


Cleveland 3, Ohio 


BENHAM ENGINEERING COMPANY 
and Affiliates 
Surveys Supervision 


° 
Civil Mechanical Electrical 
Sanitary Structural 


Engineering Projects 


and 
All Types of Building Construction 
215 N.E. 23rd St., Okla. City 5, Okla. 


EUSTIS ENGINEERING COMPANY 


Foundation and Soil 
Mechanics Investigations 
laboratory Tests 

Reports 


Soil Borings 
Foundation Analyses 


3635 Airline Highway 
Metairie, Lovisiana 


BEDELL & NELSON ENGINEERS, INC. 
Consulting Engineers — Architects 
Airports, Buildings & Industrial Structures, 
City & Site Planning, Harbor Structures, 
Highways & Bridges, Industrial Plants, 
Municipal Improvements & Utilities, 
Reports, Estimates, Design, Supervision 


1200 St. Charles Ave., New Orleans, La. 


FROMHERZ ENGINEERS 
Structural Civil Sanitary 
Four Generations Since 1867 
Water Supply, Sewerage, Structures, Drain- 
age, Foundations, Industrial Waste Dis- 
posal, Investigations, Reports, Plans and 
Specifications, Supervision 


816 Howard Avenue, New Orleans 


WILLIAM F. GUYTON AND 
ASSOCIATES 


Consulting Ground- Water Hydrologists 
Underground Water Supplies 
Investigations, Reports, Advice 


307 W. 12th St., Austin 1, Texas 
Phone: GR 7-7165 


SPENCER J. BUCHANAN AND 

ASSOCIATES, INC. 
Consulting Engineers 

Soil Mechanics and Foundation Engineering, 

Earth Dams, Wharves, Airfields, Highways, 

Drainage, Structural Foundations; Reports, 

Design, and Field Supervision 
310 Varisco Building, Bryan, Texas 

Phone TAylor 2-3767 


SOIL MECHANICS INCORPORATED 


Foundation Exploration and Testing Services 


ALFRED H. GRUPPE 
Consulting Engineer 
Design and Construction 
Supervision of Bridges, Buildings, 
Foundations, Concrete and Steel 
Structures 


SOUTHERN 


PALMER & BAKER, ENGINEERS, INC. 


Consulting Engineers and Architects 


Tunnels, Bridges, Highways, Airports, Indus- 
trial Buildings, Harbor Structures, Soils, 
Materials and Chemical laboratories 


Mobile, Ala, New Orleans, La. 
Washington, D. C. 


Site Investigations, Soil Borings, Field 
and Laboratory Testing, load Tests, 
Reports 
310 Varisco Building, Bryan, Texas 
Phone TAylor 2-3767 
Houston — Phone MOhawk 7-1869 


LOCKWOOD, ANDREWS & 
NEWNAM 


Consulting Engineers 
Industrial Plants, Harbors, Public Works 
Roads, Airport, Structures, Earthworks 
Mechanical and Electrical 
Reports e Design ¢ Supervision 
Surveys Valuonons 
Corpus Christi « HOUSTON « Victoria 
Texas 


ENGINEERS TESTING 
LABORATORY, INC. 

Soil Mechanics and F. 
Engineering 

Soil Borings laboratory Tests 
Foundation Analyses Reports 


2116 Canada Dry St., Houston 23, Texas 
444 North 9th Street, Baton Rouge, La. 


JAMES M. DANIEL — JAMES J. LEWIS 
AND ASSOCIATES 


Civil and Mining Engineering Consultants 


United States and Foreign 


860 Porter Place @ Lexington, Ky. 


McCLELLAND ENGINEERS 
Soil and Foundation Consultants 


Investigation Reports 
Supervision ¢ Borings and Tests 


WESTERN 


JOHN S. COTTON 

Consulting Engineer 
Hydroelectric, irrigation, water supply, and 
multiple purpose projects, flood and erosion 
control, river basin development planning, 


dams and their foundations, tunnels, marine 
structures, valuations, rates. 


24 Evergreen Drive, Kentfield, Calif. 


DAMES & MOORE 
Soil Mechanics Engineering 


los Angeles ¢ San Francisco Portland 
Seattle © Salt lake City « Chicago 
New York ¢ Atlanta ¢ London 


General Offices, 816 West Fifth Street 
Los Angeles 17, Calif. 


DANIEL, MANN, JOHNSON, & 
ALL 


Planning — Archit e 


WOODWARD, CLYDE, SHERARD 
AND ASSOCIATES 


Soil and Foundation Engineering; Earth Dams; 
Engineering Geology; Highway and 
Airport Pavement Design 


1150 28th Street Oakland, California 
1240 W. Bayaud St., Denver, Colo. 
= bp V.F.W. Bidg., Kansas City, Mo. 
Dodge Street, ‘Omaha, Nebraska 


INTERNATIONAL 
ENGINEERING COMPANY INC, 


Engineers 


Investigations Reports Design 
Procurement e Field Engineering 
Domestic and Foreign 
74 New Montgomery St. 
San Francisco 5, California 


JACOBS ASSOCIATES 
Consulting Construction Engineers 


Appraisal o’ Construction Costs e Methods 
Analysis e Field Engineering eJob Man- 
agement e Review of Bidding Documents 
for Construction Economy e Engineering 
Geology Plant and Equipment Design 


503 Market Street 
San Francisco 5, California 


Airports 
Harbors 
Rapid Transit 


Water Supply & 

Storms Drains 

Sewage Treatment Plants 

Urban Renewal Municipal Buildings 

Traffic & Parking Industrial & Commercial 
Reports & Consultations Buildings 


3325 Wilshire Blvd., Los Angeles, Cal. 
1145 19th St., NW, Washington, D. C. 


HOLMES & NARVER, INC. 
Engineers Constructors 
Industrial, Petroleum and Chemical, 


Nuclear, Missile Facilities 


828 S. Figueroa Street 
Los Angeles 17, California 


Cc. E. JACOB 
Groundwater Consultant 
Water Supply, Drainage, Dewatering, 
Subsidence, Recharging, Salt-Water Control, 
Statistical Hydrology, 
Digital and Analog Computation 


P.O. Box 347 Northridge, Calif. 


Cable JACOBWELL Los Angeles 
Dickens 5-4990 


KAISER ENGINEERS 
Division of Henry J. Kaiser Company 
ENGINEER « CONTRACTOR 


Investigation e Reports Valuations 
Design ¢ Construction 


Crestview 1-221] 
1924 Broadway Oakland, Calif. 


SAENZ-CANCIO-MARTIN 
Ingenieros 
ALVAREZ y GUTIERREZ 
Arquitectos 
Consulting Engineers and Architects 
Ave. de la Independencia 774 
Ensanche de! Vedado, Habana, Cuba 


DUMONT-GREER ASSOCIATES 
Architects-Engineers 
Airports, Port Facilities 
Public Works Projects, 
Industrial, Urban, Agricultural 
and Rural Development 
Design and Construction Supervision 
1 Rue du Rhone Geneva, Switzerland 
TELEPHONE: 24.63.87 


AMMANN & WHITNEY 
CONSULTING ENGINEERS 


111 Eighth Avenue, New York 11, N. Y. 
Buildings, Industrial Plants , Airport Facilities 
Bridges, Highways, Special Structures 
29 Rue des Pyramides, Paris, France 
32 Patission Street, Athens, Greece 
P.O. Box 1423, Tehran, iran 
P.O. Box 1498, Addis Ababa, Ethiopia 


2649 N. Main Si. Houston 9, Texas 


USE THIS 
PROFESSIONAL CARD DIRECTORY 


Participation is restricted to members or 
firms where one or more of the principals 
are members of the American Society of 
Civil Engineers 


Your Card Should Be Among Them * Write Today for Rates 
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will yout 


SH APT 


Hard aggregates do not necessarily make long-life floors. 
Many aggregates—even traprock, granite and emery—are un- 
fortunately brittle. Impact from truck wheels, pallets and skids, 
and falling objects can shatter these brittle materials, pro- 
duce ravelling, and start a chain of costly floor maintenance. 


Masterplate metallic aggregate is tough yet ductile. The 
scientifically graded iron particles cushion impact, prevent 
ravelling and provide the highest abrasion resistance*. 
Many million square feet of Masterplate floors are in use 
today and giving excellent service. Masterplate floors are 
virtually non-absorbent, oil proof and resistant to many 
corrosives found in industry. 

Full information on Masterplate and “see-for-yourself” dem- 
onstration kit on request. 


*In U.S. National Bureau of Standards Tests the Masterplate type floor had 
6 times greater resistance to wear than the best plain concrete floor. 


No concrete floor surface provides 
an absolutely true plane. Even minor 
irregularities intensify impact, ing 
@ continual hammering action. 


Basic principle of MASTERPLATE 


You know what happens to a nail on 
the railroad track —it doesn’t fracture or 
crumble; it merely flattens, retaining the 
same general shape. This is the basic 
principle of Masterplate. Because of its 
ductility, Masterplate, unlike brittle ma- 
terial, “gives” under impact, producing a 
floor with great wear resistance. 


THE MASTER BUILDERS co 


DIVISION OF AMERICAN-MARIETTA CO. 
General Offices: Cleveland 3, Ohio © Toronto 9, Ontario © Export: New York 17, N. Y. 


Branch Offices In All Principal Cities 


Cable: Mastmethod, N. Y, 
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When the 
jam breaks... 


Thousands of tons of timber will be unleashed on the 
waters of the river. Similarly, our explosive surge of 
population is bearing down on already overburdened 
water works facilities in many communities. 


New pipelines are essential; but only pipe of sustained 
high carrying capacity can meet greater demands with 
constant, predictable volume. That’s why efficiency and 
economy dictate the use of LOCK JOINT CON- 


CRETE PRESSURE PIPE for water supply and dis- 
tribution lines. Its first low cost, ease of installation, 
long life, negligible maintenance and permanent high 
carrying capacity represent immediate and long term 
economics. 

To bolster your water system against the shock of our 
yearly 3,000,000 increase in population, specify LOCK 
JOINT CONCRETE PRESSURE PIPE for complete 
dependability and over-all economy. 


LOCK JOINT PIPE CO. 


East Orange, New Jersey 


Sales Offices: Chicago, Ill. » Columbia, S.C. » Denver, Col. » Detroit, Mich. - Hartford, Conn. « Kansas City, Mo. » Perryman, Md. 
Pressure » Water - Sewer » REINFORCED CONCRETE PIPE « Culvert - Subaqueous 
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